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$295.00 | HB 2M | 0-325 | 0-200 |HB 20M | $495.00 ie , ; 
‘ OU m e hybrid 
$350.00 |HB 4M 0.325 10.400 [HB 40M | $550.00 This remarkably compact capability derives from a unique hy 


design which employs semi-conductor components in the 

a ne aM ie cs i 20M ae reference amplifier for optimum regulation characteristics, and 
vacuum tubes in the power stage of the series regulator for 
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The new Etco Connector-Module illustrated is offer 81 possible positions for guide pins, 

less than an inch square, yet provides up to which also act as a polarizing feature. Smaller ; 
81 of our equally new Series 8200 Microcon Modules, with a lesser number of Microcon 
contacts. Up to 81 of such Modules may be or other Varicon contacts are likewise avail- . 
mounted on a 9-inch square board, thereby able. In fact, this new Etco high-density series 

offering 6561 contacts — Varicon-type con- opens an entirely new concept in sophisticated 
tacts, at that, with their unparalleled reliabil- packaging. We respectfully suggest that you 7 
ity an added ‘‘plus.’’ The Module shown is an write for complete information immediately. bi 
hermaphroditic type, with potting shell. A Just specify ‘‘Microcon Modules” and we will 
female type is also available; and both types forward specifications and data at once. 
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Amplifier . Lathe Control Transducer . . . Miniature D-C Power Supply 
to deliver 90-100 v output from 2-3 v input . . . Servo-type potentiometer ... 


High-low temperature control 


Thin-Film Shift Register Increases Storage Efficiency 
Magnetic-film system stores up to 256 bits at operating frequencies in excess 


of 2 me. Lack of inertial moving elements permits instant synchronization 
with processing units leaving widely varying information rates 


High-Writing Speed Film for CRO Recording 
Subnanosecond rise-time pulses traces are recorded by 10,000 ASA equiva- 
lent-speed film. High film speed permits smaller lens apertures and lower 
crt beam intensities for sharper pictures of slower pulses and steady-state 


patterns. Eight-frame roll can be exposed and developed in less than 20 
seconds 


New Products Literature 


Opinion Sensor 


THIS MONTH'S COVER... 


. interprets high-speed film recording 


of oscilloscope patterns by representing the sensitivity of the eye 
in combination with advanced film technology. 


Drawing of eye courtesy of Bettmann Archives, Inc. 
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SILICON 
PLANAR 
2N709 


6 NSEC 7; MAX. 


MADE POSSIBLE BY FAIRCHILD PLANAR PROCESS 





ULTRA-FAST SPEED 


2? N70 VERY HIGH SPEED NPN SILICON PLANAR TRANSISTOR 100-200 mc saturated switching circuits are 
ULTRA-FAST SWITCHING APPLICATIONS now made possible and practical because 


JEDEC 10-18 PACKAGE of: typical fT of 800 mc, average DC propa- 
300 mW POWER DISSIPATION AT 25°C. FREE AIR TEMPERATURE gation delay time of 3 nsec. (6 nsec. max.), 
3 pf Cob (max.) and 2 pf CTE (max.). 


2N709 CHARACTERISTICS LOW LEAKAGE 


i ba With the 2N709 you can design micropower 

Min. Typ. Max. Condition high speed satellite circuits with minimum 

cab ‘ a allowances for leakage. Provides the param- 

Cob ig ie pi ettiae.., Jeb - eter stability and uniformity characteristic 
CTE ~ _- 2.0pf Wg=05V;l¢ =OmA) of Fairchild’s silicon Planar devices. 

fT ee 800 mc a8 Vo=4.0V; Ic =5.0 mA) 


T$ =e 3.0 ns 6.0 ns (ig=lp=lc = 5.0 mA) LOW COST 


Nee coos 120 (ig =10 mA; Vog = 0.5 V) 2N709 is on distributor shelves, ready for 
BVcRo a (i¢=10uA;1 =0) immediate delivery. You can have this ultra- 
| 100 muA Wee=5.0V: | —0) fast, guaranteed, high-performance device 
CBO 3 - oe ane at prices practical for the “breadboard” 
budget as well as quantity production. 














Contact your Fairchild Distributor or Field Office. Or write for complete specifications and pricing information. 


SEMICONDUCTOR 


545 WHISMAN ROAD, MOUNTAIN VIEW, CALIF. + YORKSHIRE 8-8161 - TWX: MN VW CAL 853 
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TO THE ENGINEER 


who can’t tolerate a lapse of memory 


If you’re working on a think machine that 
can’t afford to break its train of thought, 
consider AE’s pint-size, fast-stepping OCS 
switcher. Unlike electron tubes and relays, 
this sophisticated device won’t lose stored 
memory in the event of power failure or 
circuit interruption. 


Besides, it can do the work normally assigned 
to whole banks of relays. 


The AE Series OCS will follow or initiate a 
prescribed series of events or cycles at 30 
steps per second impulse-controlled, or 65 
steps per second self-interrupted. Any pro- 
gramming sequence can be set up on one to 
six cams with as many as 36 on-and-off steps 


per cam. And each cam will actuate as many 
as six contact springs. 


In any event, if your designs involve relays 
or stepping switches, AE circuit engineers 
may be able to save you a pretty penny. Or, 
if you’d like to leave the switching to us, 
we’re equipped to supply prewired and 
assembled, custom-built control units, or help 
you develop complete control systems. 


To explore the matter, just write the Director, 
Control Equipment Sales, Automatic Elec- 
tric, Northlake, Illinois. Also ask for Circular 
1698-H: Rotary Stepping Switches; Circular 
1702-E: Relays for Industry; and our new 
32-page booklet on Basic Circuits. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


Check 4 Reader Service Card 





Electronic Product 


HIGHLIGHTS 
of the Month 


Selected by the EP staff as items of unusual interest 
and application for the designer. Complete descrip- 
tions on pages shown. 


Printed circuit board connector cap seals 
out dirt, moisture p. 24 


Solid state a-c relay capable of 
over 100 million operations 
p. 66 


Silicon photosensors have 


“s 9 Bs a g 9 Bf @ high voltage capabilities, peak 


: 4 6 *# ® to +) response at 9,500 angstroms 
Heat sinks for mesa/ planar tran- MICO CIM SO p. 72 


sistors provide positive contact 
p. 70 


Conductive molding compound may be formed into 
intricate shapes p. 50 


Breadboard digital console offers 
wide variety of logic elements p. 22 
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NEW FROM ELECTRONIC MEASUREMENTS 
A portable | : CURRENT-LIMITER, 
POWER SUPPLY - a programmability, 


with all the advantages two full-time 


of big semiconductor meters... 


units. Notice the 3 eae Size? Just about 


continuously a half inch wider 


variable than shown here. 








MEASUREMENTS 
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TRANSISTORIZED WIDEBAND AMPLIFIER [Teltronics, Inc.] 
Bandwidth 1 To 100 Mc Min—Flat + 1.0 Db Max 


Wideband amplifier WB-100 has a mini- 
mum gain of 20 db and a nominal noise 
figure of 8 db. 


Other specifications include: input and 
output impedance, 50 ohms nominal at 30 
me; output voltage, 70.5 mv peak into a 
50-ohm load. 


Transistorized, the amplifier is 6” long 
by 2” wide by %” high. BNC type connec- 
tors are provided as standard. 

A power supply providing +3.0 vde and 
—15 vde or 18 vde floating is required. 


VHF LOW-NOISE PREAMPLIFIERS [Applied Technology Inc.] 
Max Noise Figure 6 Db—Pass Band 55 To 260 Mc 


Suitable for remote operation, model 
VHA-2 vhf preamplifiers have an average 
gain of 16 db with +1.5 db maximum ripple. 


Optimum performance is obtained when 
the amplifier is operated between a 50-ohm 
source and a 50-ohm load; however, trans- 
formers (see illustration) are available to 
provide optimum performance at other im- 
pedance levels. 


Intermodulation products between two 
—37 dbm signals are at least 40 db down 
from the main responses. 


GROUND PLANE ANTENNA [Plas-Tron Co.] 


Omnidirectional—For 70-300 Mc Commercial Communications 


Alumina-filled epoxy ground plane an- 
tenna “10-2” may be screwed on to any 14” 
pipe. Designed for powers to 1 kw, the unit 
is factory tuned to the desired frequency. 


The antenna’s gain is unity or 3 db with 
a reflector. Designed to match 50-ohm co- 
axial cable, the antenna is vertically polar- 
ized and has a vswr of 1.5:1 or better over 
its 8-me bandwidth. 


A bidirectional phased array, a double 
antenna with connecting harness or a car- 
dioidal vertical reflector with mounting 


ANTENNA MULTI-COUPLER [Rohde & Schwarz Sales Co., Inc.} 
Input, Output Impedance Of 60 Ohms 


Covering the vif, lf and mf bands, an- 
tenna multi-coupler type NV 2 feeds up to 
six independent receivers. It has input and 
output impedances of 60 ohms, a gain of 
up to 3 db and interaction between outputs 
of more than 35 db below the signal level. 

Frequency range is 10 to 1,600 ke. The 
units may be paralleled to provide 12, 18 
or as many outputs as required. 

The 16.5 lb instrument uses four low- 
noise E88CC tubes. Power consumption is 
30 va from a 115, 125 or 220/235 v +10%, 
47 to 63 cps power source. 


eem File System) Sex 
1100 


Applications include: preamplifier, scope 7 
amplifier, pulse amplifier, vhf amplifier © 
(with filter), and i-f amplifier (with filter), 


The amplifier has a bandwidth of 1 to 100 
megacycles minimum. It maintains a flat- 
ness within + 1 db maximum over this 
range. 


PRICE: $200.00. AVAILABILITY: 2 weeks. MFR; 
Teltronics, Inc., 23-27 Main St., Dept EP, Nashua, 
N. H. SALES MGR: R. O. Goodwin, TU 2-6264; for 
nearest rep see eem p. 1857 (1961-62 Ed.) 


Check 114 Reader Service Card 9/6] 


A test input permits insertion of a test 
signal and test points permit checking each 
tube’s operation. 


The unit operates over an ambient tem- 
perature range from —25°F to 140°F. Pow- 
er requirements are 115 volts +10%, 50-400 
eps and 150 de at 100 ma. 


PRICE: $875.00 (excl external r-f transformer). 
AVAILABILITY: 60 days. MFR: Applied Technology 
Inc., 930 Industrial Ave., Dept EP, Palo Alto, Calif, 


Check 115 Reader Service Card 9/61 
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bracket that keys the antenna to the 
mounting pole can be supplied. 

For improved transmission in difficult lo- 
cations, a counter plane is available to 
lower the angle of radiation. 

The antenna uses gold-plated brass at all 

electrical junctions and utilizes corrosion 
resistant materials. 
PRICE: $35.00-$40.00. AVAILABILITY: 30 days. 
MFR: Plas-Tron Co., 815 S. W. Viewmont Dr., Dept 
EP, Portland, Oregon. SALES MGR: J. N. Boyle, 
CA 7-7478. 
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An interfering signal with an emf of less 
than 4 v causes a cross modulation of less 
than 10%. 

To prevent oscillator radiation from one 
receiver from interfering with another, the 
outputs to the receivers are decoupled. 


PRICE: $1,500.00. AVAILABILITY: 6 mos. MFR: 
Rohde & Schwarz Sales Co., Inc., 111 Lexington 
Ave., Dept EP, Passaic, N. J. SALES MGR: R. 
Feldt, PR 3-8010; for nearest rep see eem p. 1829 
(1961-62 Ed.). OTHER PRODUCTS: See eem p. 940 


Check 117 Reader Service Card 9/61 
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ese pulse transformers sent the old “gum ball” back to the candy shop | 


29 @> 


Mapes that are precise to within ten mils—and the Cost, as a matter fact, is an important part of this 
uty of these new miniature pulse transformers is pulse transformer face lifting story... important 
uch more than skin deep. They are more uniform because it stays the same. These precision shape 
ically and the higher density completely elimin- units (in the four case styles illustrated or to custom 
porosity and voids. Epoxy bonding to metal leads dimensions in quantity orders) are available at the Pulse 


Wides positive sealing and avoids interior contami- same price as their haphazardly shaped predeces- 
lion. An independent testing laboratory report (if sors. The secret: an exclusive transfer molding 
ou Want a copy, just holler) proves that these units process that bonds the epoxy under 1000 psi at 300 
ithstand abusive environmental conditions. Just how degrees F without disturbing the delicate works of 
busive? Well, you'd have to buy metal encased trans- the units. Available with weldable leads if required, 
Ts with glass-to-metal end seals—at 30% more and in either flame retardant or self extinguishing 
p’~to match their reliable performance. epoxy. The four shapes shown are in production. 
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Pulse Engineering, Inc. / 560 Robert Avenue / Santa Clara, California / CHerry 8-6040 


New Products of the 


Month 


GLASS CAPACITORS [Corning Electronic Components 


Withstand 50-Day Moisture Test 











Lightweight and small, the CYFM-20 
and CYFM-30 environment-proof glass ca- 
pacitors are suited for airborne and space 
applications. 

Capacitance range of the CYFM-20 is 
560 to 3,300 pf at 500 volts and 3,600 to 
5,100 pf at 300 volts. The CYFM-30 has a 
capacitance range of 3,600 to 6,200 pf at 
500 volts and 6,800 to 10,000 pf at 300 volts. 

The capacitors are made of alternate lay- 
ers of conductors and glass dielectric, fused 
into impervious monolithic units and 
equipped with weldable leads. The capaci- 
tive element is completely frozen in glass. 


eem File System! § 


sy! 500 


Hermetic glass-to-metal seals isolate the 
lead-to-plate connections and anchor the 
leads to the glass block. 

Withstanding a 50-day moisture test as 

well as a 96-hour salt spray test, the capac- 
itors exceed MIL-C-11272B requirements 
during 2,000 hour testing at 150-percent 
rated voltage. 
PRICE: 1,000 pf CYFM-20; $.52 ea 4,700 pf CYFM- 
30; $.85 ea (1,000 qty, 10% tolerance). MFR: Corn- 
ing Electronic Components, Dept EP, Bradford, Pa. 
SALES OFFICES: See eem p. 1688 (1961-62 Ed.) 
OTHER PRODUCTS: See eem pp. 597, 1314 
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HIGH-VOLTAGE LOW-INDUCTANCE CAPACITORS [Sangamo Electric Co.] 
Long Life Expectancy—2,800-Joule Energy Storage 


a = 
- _ ee 


- 


Designed for applications in plasma re- 
search, magneto hydrodynamics, pulse 
generators, exploding wire, shock tubes, 
wind tunnels and magnetic forming, life 
expectancy of these 2,800-joule energy 
storage capacitors is in excess of 100,000 
ringing train discharges at rated voltage. 


An equivalent series inductance of less 
than 0.4 microhenry, with a ringing fre- 
quency of 200 kc is typical. High values of 
Q enable operation above 90% voltage re- 
versal. 


PRECISION STANDARD CAPACITORS [Central Scientific Co.] 
Have Capacitances Of 0.5 & 1.0 pf 


Designed for use as laboratory standards 
or as*circuit elements in tuned circuits, 
measurement circuits and filter networks, 
these precision capacitors have universal 
binding posts that accept all common con- 
nectors. 

Cenco type 83516-1 has a capacitance of 
0.5 wf and 83516-2 has a capacitance of 
1.0 uf. 

Specifications identical in the two are: 
capacitance tolerance, +0.25%; capaci- 
tance stability, +0.1%; operating tempera- 
ture range, —55°C to 85°C; power factor at 


POLYSTYRENE FILM CAPACITORS [Sprague Electric Co.] 
Hermetically Sealed In Metal Cases—Rated At 30 VDC 
y 


These polystyrene film capacitors are de- 
signed for applications requiring high in- 
sulation resistance, freedom from dielectric 
absorption and low power factor (or high 


Rated operating temperature range is 
from —55°C to 85°C. Temperature coeffi- 
cient of capacitance is almost linear over 
this range with a value of —120 ppm/°C. 
Measured capacitance is practically inde- 
pendent of frequency. 

Tubular metal-clad designs are available 
in capacitance ratings from 0.001 uf to 


For applications requiring higher ring- 
ing frequencies at higher voltages, 50 
kvde units with an equivalent series induc- 
tance of less than 0.015 microhenry are 
available, as well as units with voltage 
and watt-second ratings of 120 kvde and 
6,000 joules. 

PRICE: Approx. $0.10 per joule (depending on qty 
and rating). AVAILABILITY: Stock to 10 wks. MFR: 
Sangamo Electric Co., 1207 N. 11th St., Dept EP, 
Springfield, il. SALES MGR: Roger Miller, Ki 4 
6411; for nearest rep see eem p. 1833 (1961-62 Ed.) 
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1 ke, +0.02%; dielectric absorption, 0.01%; 
temperature coefficient of resistance, —100 
ppm/°C; d-c working voltage, 400 volts. 
Both standards are enclosed in plastic 
cases. Capacitance tolerance and d-c work- 
ing voltage of the units are printed on the 
instrument cases. 
PRICE: 1.0 uf model, $35.00; 0.5 uf model, $22.50. 
AVAILABILITY: Contact sales offices below. MFR: 
Central Scientific Co., 1700 Irving Park Rd., Chi- 
cago 13, Ill. SALES OFFICES: See eem p. 1676 
(1961-62 Ed.) 
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0.68 uf while bathtub case designs extend 
the top value to 8 uf. All units feature 
glass-to-metal solder seal terminals. 


Standard tolerances range from +1% 
through +20%; 0.1% is available. Matched 
pairs can be furnished. 


PRICE & AVAILABILITY: Contact Sales Offices be- 
low. MFR: Sprague Electric Co., Dept EP, North 
Adams, Mass. SALES OFFICES: See eem p. 1844 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 618. 
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. Protective Network 

. Double Full Wave Bridge 

. Telephone Click Reducer 

2 to 6 Amps Ferrule Rectifier 

. Tube Replacement or Full Wave Bridge 

. Single Phase — Half Wave 

. Single Phase — Full Wave 

. Single Phase — Half Wave or Full Wave 

Single Phase — Half Wave Ceramic Encapsulated 
. Single Phase — Half Wave Ferrule Type 


-rra™moowp 


*Available for JEDEC,"1N” Replacement. 





To 20 000 


peak reverse 
volts per block 


to 6 amps DC 
per blockO0 


Solitron’s new double dif- 
fused high voltage potted 
rectifier assemblies 


Once again Solitron makes a 
valuable addition to solid state 
technology —a new line of double 
diffused high voltage potted rec- 
tifier assemblies rated up to 50,000 
peak reverse volts per block and up 
to 6 amps DC per block! Already in 
use at various military installations, 
the SDI Series Solidpaks are avail- 
able in single phase (half wave, 
center tap or full wave) and three 
phase (half wave, full wave or star) 

..or in protective networks and 
tube replacements. 

Solitron potted rectifier assemblies 
feature high reliability, high min- 
iaturization (up to 6000 volts in 34” 
x ¥%” x 1”) and high surge ratings. 
Operating and storage temperature 
range is-65°C to 150°C. Life ex- 
pectancy is unlimited. Regulation 
is excellent. The SDI Series is the 
widest line of various configurations 
available for immediate delivery — 
over 1,000 standard sizes to choose 
from. Mechanical and Electrical 
Engineering Service is free. 

Write today for new 10-page tech- 
nical catalog on the complete line 
of SDI Series Solidpaks! 


olitron 


DEVICES, INC. 


500 Livingston St. « Norwood, N. J. 
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New Products of the Month 


MINIATURE HIGH-VOLTAGE CAPACITORS. [Dearborn Electronic Laboratories, Inc.] 


Exceed Requirements Of MIL-C-25C 


Miniaturized encapsulated series EF 
high-voltage capacitors, it is said, feature 
the electrical characteristics of glass tubu- 
lars without any of their mechanical weak- 
nesses. They have the same environmental 
characteristics as the larger CP-70 capaci- 
tor series. 

Units are available in capacitance values 
from 0.005 uf thru 1.0.uf and in voltages 
ranging from 2 kv to 30 kv. No derating is 
required up to 85°C. 

Encapsulated in epoxy resin they are 
impervious to shock, vibration, fungus and 


TUBULAR PAPER CAPACITORS [Cornell-Dubilier Electronics Div.] 
0.001 Thru 1 uf At 400, 600, 1,000 And 1,600 Volts 


% 


* 


Utilization of a triclad tube, consisting 
of a kraft exterior bonded to a foil-film 
shield, provides moisture resistance, heat 
resistance and ruggedness approaching 
those of molded capacitors, Units are avail- 
able in standard dielectrics—plastic film and 
paper. Operating temperature range is 
—40°C to 125°C, with no derating. 


Where temperature-stable capacitors to 
+4% or less are required, a special wax 
impregnant is offered. Their temperature 


PREAMPLIFIER-DEMODULATOR [M. Ten Bosch, Inc.] 


Meets Requirements Of MIL-E-5400A 


Deriving a d-c output voltage from a low 
level 400 cps input signal, preamplifier- 
demodulator model 1810-0600 operates d-c 
indicating, recording or amplifying de- 
vices. Miniaturized and self-contained, it 
requires a d-c supply voltage of 28 volts at 
20 ma with an a-c reference voltage of 115 
volts 400 cps at 5 ma maximum. 


The input impedance is 0.5 megohms 
nominal. Typical output at 2.5 vde into a 
1,000 ohms resistive load for 1 v a-c input 


CAPACITY DRIVER [Engineered Electronics Co.]} 
Low Output Impedance—250-Kc Pulse Amplifier 


Capacity driver T-165 is a germanium 
transistor digital plug-in circuit module 
that can drive up to 75 shift register ele- 
ments or up to 150 flip-flops at tempera- 
tures below 45°C. Some load derating is 
necessary at temperatures above 45°C. 

Packaged in a standard T-Series con- 
tainer %” in diameter by 2%.” seated 
height, it plugs into a standard nine-pin 
miniature tube socket. 


Input characteristics include a minimum 
signal amplitude of 6.5 volts p-p and a 


corrosion as well as vacuum and/or pres- 
sure effects. 


Wide variations in shape, terminal types 
and mounting arrangement are offered. 


PRICE: $8.00-$75.00 (depending on requirements 
and qty). AVAILABILITY: 1-5 weeks. MFR: Dear- 
born Electronic Laboratories, Inc., P. O. Box 3431, 
Dept EP, Orlando, Fla. SALES MGR: R. Perry, TE 
8-5400; for nearest rep see eem p. 1694 (1961-62 
Ed.) 
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range is —40°C to 100°C with no derating. 


The PTL Jaguar series withstand a rela- 

tive humidity of 95-100% at 75°C for more 
than 48 hours and retain high values of 
insulation resistance. 
PRICE: $0.059-$0.271 ea (lots 1M up, +20% toler- 
ance). AVAILABILITY: 4 weeks. MFR: Cornell-Du- 
bilier Electronics Div., 50 Paris St., Dept EP, 
Newark, N. J. SALES MGR: T. H. Nicholson, Tele- 
phone 775-2211; for nearest rep see eem p. 1688 
(1961-62 Ed.) 
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(voltage gain ac to de, 2.5). Carrier fre- 
quency is 380 to 420 cps. 

The hermetically sealed 7 ounce unit is 

1%.6” x 11%46"” x 31%”. It meets military 
requirements within a temperature range 
of —55°C to 71°C. 
PRICE: $370.00. AVAILABILITY: 4-5 wks. MFR: M. 
Ten Bosch, Inc., 80 Wheeler Ave., Dept EP, Pleas- 
antville, N. Y. SALES MGR: W. H. Povalli, RO 
9-3000; for nearest rep see eem p. 1857. OTHER 
PRODUCTS: See eem p. 1447. 
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maximum amplitude of 9.0 volts p-p. Out 
put characteristics include: unloaded sig- 
nal amplitude of 8.0 to 8.3 volts p-p; levels 
of 0 to —8.0 or —8.3 volts; rise time of up 
to 0.4 usec; fall time of up to 2.0 usec; and 
a pulse width of up to 2.5 usec. 

PRICE: $45.85 (1-10). AVAILABILITY: From stock. 
MFR: Engineered Electronics Co., 1441 E. Chest 
nut Ave., Dept EP, Santa Ana, Calif. SALES OF- 
FICES: See eem p. 1715 (1961-62 Ed.) OTHER 
PRODUCTS: See eem pp. 624, 625 
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NEW WAY TO MEASURE MILLIVOLTS 


aboard ship, in the lab, on the production line 


A faster, more precise method for making low-level 
DC voltage measurements is now provided by Non-Linear 
Systems, Inc., for scientific, industrial and military applica- 
tions. The new, single-package NLS V60 Digital Milli- 
voltmeter is a full 4-digit instrument that averages 80 
measurements per minute for such applications as strain 
gage and thermocouple measurements, calibrating milli- 
volt devices, process monitoring, and semiconductor 
research and testing. Because it’s a digital voltmeter, the 
V60 can be read at a glance from close or afar in total 
darkness or sunlight, without parallax error. 

The V60 features +0.01% precision (ability to 
repeat readings within close limits) —a degree of 
Precision unattainable from pointer meters, strip chart 
recorders, or combination of a digital voltmeter and pre- 


BOOTH 105, ISA SHOW, LOS ANGELES 


amplifier. Accuracy is +0.1% of reading or + 10 micro- 
volts. Range is +00.01 to +99.99 mv. A scale factor 
control allows the V60 to display its readings directly in 
units of pressure, weight, length, strain, stress, speed, etc. 
Input impedance is 10 megs at balance. Input terminals 
are completely isolated from ground, making AC and DC 
common mode rejection extremely high. 
Please contact NLS for additional information on 
the V60 or any other NLS digital voltmeter. 
V60 complete $1,625 


; i ae . is a | 


non-linear systems, inc. Originator of the Digital Voltmeter 


DEL MAR, CALIFORNIA 
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New Products of the Month 


ELECTRICALLY VARIABLE INDUCTOR [Vai-L Co., Inc.] 


Integral Oven Minimizes Frequency Drift 


Equipped with a bifilar-wound heater, 
electrically variable inductor holds fre- 
quency drift to less than 1% over a wide 
range of ambient temperatures. 


The model OM-101 is supplied for heater 
voltages of 6.3, 28 or 115 volts a-c or d-c, 
in wattages from 5 to 20. Insulated with 
high temperature foam and hermetically 
sealed, the device withstands military 
shock and vibration. 


Based on one-watt control power, the 
unit has a range of 10 to 20 mc min and 40 


MINIATURE SHIELDED COIL FORM [Cembridge Thermionic Corp.] 
Has Tension Lock Tuning Core 


a 


Shielded coil form PLS-9, measuring 
Ye” in diameter by %” high, has high 
shock resistance and enclosed protected 
winding areas. 

A tension lock tuning device permits 
cores to be locked while still tunable. A 
beryllium compression spring provides ten- 
sion on the cores keeping them immovable 
under high shock and vibration. 

All forms have moisture-proofed pow- 
dered iron tuning cores and are available 


F-M DEMODULATOR [General Electronic Labs., Inc.] 
For Simultaneous Reception Of Interfering Cochannel Signals 


Special purpose f-m demodulator type 
310 can separate and demodulate inter- 
fering cochannel signals even though they 
may have the same average frequency and 
peak deviation. Levels may differ by as 
much as 20 db. 


Normal f-m receivers capture the 
stronger of the two signals. This unit 
makes it possible to receive either or both 
of the signals. The instrument suppresses 
a stronger interfering signal in an adja- 
cent frequency space. 


RUBY OPTICAL MASERS [Adolf Meller Co.} 
Orientations Within 1°—Flatness 4 Wave Length Or Better 


—aa 


Designed for laser use, lapped ruby 
rods are available in stock sizes up to 3” 
in length at 0° (with C axis parallel to cyl- 
inder axis); up to 2%” in length at 90° 
orientation; up to %” diameter by 7%” 
length for standard oriented rubies. Masers 
are very slow grown and annealed for min- 
imum strain. 


Measurements as low as 0.18 wave num- 
ber have been registered. Parallelism is 
maintained to 6 seconds of are. Doping is 
0.04% chrome by weight, with nine other 
dopings available. The outside diameter 
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to 80 mc max. Maximum inductance is 16 
microhenrys, with 0.4 microhenry induct- 
ance at saturation. 


Similar models are available for other 
frequency requirements. 


PRICE: $75.00 ea (qty discounts). AVAILABILITY; 
10 days. MFR: Vari-L Co., Inc., 207 Greenwich 
Ave., Dept EP, Stamford, Conn. SALES MGR: J. L 
Kiser, DA 3-2176; for nearest rep see eem p. 1873 
(1961-62 Ed.). OTHER PRODUCTS: See eem p. 658 
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in the following frequency ranges: 0.2 to 
1.5 me; 1 to 20 mc; 20 to 50 mec and 30 me 
up. Two, 3, 4, 5, or 6 terminal layouts, 
as well as stud mounting are offered. 


PRICE: $0.65 ea (250-499 pcs). AVAILABILITY: From 
stock. MFR: Cambridge Thermionic Corp., 445 
Concord Ave., Dept EP, Cambridge, Mass. SALES 
MGR: L. Wilkes; for nearest rep see eem p. 1673 
(1961-62 Ed.) 
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A feature of the demodulator is a ran- 
dom noise suppressing limiter which im- 
proves signal-to-noise ratios for f-m sig- 
nals while providing continuous electronic 
tuning of the i-f bandwidth. This regenera- 
tive circuit provides a high capture ratio 
with a low saturation threshold. 


PRICE: $3,500.00. AVAILABILITY: 6 weeks. MFR: 
General Electronic Labs., Inc., 18 Ames St., Dept 
EP, Cambridge 39, Mass. SALES OFFICES: See eem 
p. 1732 (1961-62 Ed.) 
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can be polished, permitting the light to en- 
ter without distortion and helping lower 
threshold operation. 

Rods with confocal ends are offered. 
These have a radius equal to their length. 
For example, a 4” diameter by 2” long 
rod has a 2” radius on each end optically 
polished to % wave length or better. 
PRICE & AVAILABILITY: Contact Sales Mgr. below. 
MFR: Adolf Meller Co., Box 6001, Dept EP, Provr 
dence 4, R. |. SALES MGR: R. Meller, DE 1-3717i 
for nearest rep see eem p. 1780 (1961-62 Ed.) 
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TRIPLE PURPOSE 


~—. CIRCUIT 
PROTECTORS 





Newest addition to Rowan’s diverse and completely field-tested line of 
Circuit Protectors is the ICP. This up-to-the-minute development serves 
3 purposes for the easiest and best circuit protection. The ICP is a com- 
bination switch, pilot light and overload protector. 

Type CCPB-A features selection of trip-time-versus-current curves allow- 
ing you to pick the one exactly tailored to your particular application. 
Type ICP is available with predetermined time delays in ratings from 2 
to 12 amps. Its double action switch may be illuminated in “off” or “on”. 
It can be provided with auxiliary contacts. The combination of 3 functions 
into one compact (1” x 2”) unit assures savings in space installation and 
wiring costs — all with the bonus of a resettable thermal element as 
opposed to a one-time fuse. 

SALES REPRESENTATIVES IN PRINCIPAL CITIES — OR WRITE 
TO ROWAN FOR NEW TECHNICAL LITERATURE. PLEASE 
SPECIFY YOUR REQUIREMENTS. 


CIRCUIT PROTECTOR DIVISION 


THE ROWAN CONTROLLER COMPANY 


30 BRIDGE AVENUE RED BANK, N. J. 
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FOR PURCHASING AGENTS, BUYERS 


AND PURCHASING ENGINEERS € W ¢ 
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SILICON 


CONTROLLED 
RECTIFIERS & 


yy NOW AVAILABLE - COMPETITIVELY PRICE 


FREE CROSS REFERENCE GUIDE! 


Transitron has prepared a handy SCR 
cross-reference guide that matches 
competitive house numbers with JEDEC 
numbers. It’s a real time-saver, and 
you can get your copy by completing 
and mailing the coupon at right to your 
nearest Transitron Industrial Distributor. 
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Get fast delivery from your nearest fully- 
sedhab teaiiene 3" Stocked Transitron Industrial Distributor 


_ to 


Type Voltage and Minimum Forward 
Breakover Voltage (volts) 4 e& 


HEX BASE 


3233 


— to 


Minimum Peak Reverse SS" 
Type Voltage and Minimum Forward * Thurow Electronics, inc. 
Breakover Voltage (volts) 1 €& St. Johns St. + NE 6-6331 


ny nen adie 
HEX BASE 1800 N.W. 23rd St. « “ne sos 


ORLANDO + Thurow Electronics, inc. 
625 W. Central Ave. + Cherry 13098 
TAMPA + Thurow Electronics = 
121 So. a 


a 


rere . it Distributing Co., Inc. 
ikinity 3 3-2521 

mart 

. rm ry Electronics, Inc. 


832 S. Queen St., P.O. 
Box 135 « Tel. 506-095 
ILLINOIS 


CHICAGO » Radio Distributing Co., 

5144 West Madison St. - a Estebrock 92121 
INDIANA 

SOUTH BEND 24 + Radio Distributing Co., inc. 
1212 High St. rc atlantic ic 8-4664 


, OWA 
CEDAR RAPIDS + Radio Co. 
719 Center Point Rd., Nee Eupire 4-6154 


KANSAS 

WICHITA + Radio Supply Co. 
115 Laura St. » AMherst 7-5218 
MARYLAND 
BALTIMORE 11 *Kann-Eliert Pecveniee, Inc. 
2050 Rockrose Ave. + TUxedo 9-4: 
MASSACHUSETTS 
BOSTON + Settembre Radio Supply Ce., Inc. 
1095 Commonwealth Ave. + Algonquin 4-9000 

“HAVING TROUBLE GETTING THESE 2 TYPES? BOSTON + Radio Shack 

We just want you to know that these 7 <4 nee 

high-voltage units are available right now 

from anyone of the authorized Transitron 

industrial distributors listed here. Call 

today and outline your requirements. He 

can give you off-the-shelf delivery. 


222 Summer St. = yey —rta) ~ - pealae 


DETROIT 27 + Radio : 
12798 Lynaon Sts Bhosduey 2.2260"" 
MINNESOTA 

ST. PAUL 1 + Electronics Co. 
370 Minnesota St. » CApitol 4-966 
missouri 


KANSAS CITY + Rurstoln-Agstebee Co. “% 
1012-1014 McGee Ave. « 1-1155 

ST. LOUIS 32 + Interstate industrial Electronics, inc, 
8406 Olive Street Road * WYdown 4-7585 

NEW HAMPSHIRE 


MANCHESTER + 5 as Saw Beet &.. inc. 
ap aa NAtional 4-4006 


RUTWERFORD « pd Electronic 

225 Highland Cross + WEbster 3-1 

NEW MEXICO 

ALBUQUERQUE «+ Kimball Electronics inc. 
1307 San Mateo, N.E. * AMherst 5-0644 
NEW YORK 

BINGHAMTON + Federal Electronics, ee. 
Vestal Parkway, East + Pioneer 8-8211 
BUFFALO « 


* Radio Equi; Corp. 
147 E. Genesee St. + TL 6-1415 
LONG ISLAND CITY + H. L. Dalis, Inc. 
35-35 24th St. * EMpire 1-1100 


NEW YORK 13 + Milo Electronics Corp. 
530 Canal St. > BEekman 3-2980 


N. CAROLINA 

WINSTON-SALEM « eye oA Distributors 
823 S. Marshall + PArk 

OHIO 

CINCINNATI © Hi Peters, inc. 

1128 Sycamore St. « DUnbar 1-7625 
CLEVELAND 15 «+ Radio & Electronic Parts Corp. 
3235 Prospect Ave. * UTah 1-6060 
COLUMBUS + s-Peters, inc. 

481 East Eleventh Ave. » AX 4-5351 
DAYTON 2 + The ae riedman Co. 
108-112 N. Jefferson St. * BAidwin 4-1111 
OKLAHOMA 

TULSA 19 + Radio, Inc. 

1000 S. Main St. « LUther 7-9124 
PENNSYLVANIA 

PHILADELPHIA © Radio Electric Service Co. 


Pa., inc. 
701 Arch St. + WAinut 5-5840 
RHODE ISLAND 
PROVIDENCE « potientes 8 aie +> - ay Inc. 
1290 Westminster St. + 
TEXAS 
DALLAS 7 + Contact Electronics, inc. 
P.0. Box 10393 
2403 Farrington St. + Riverside 7-9831 
HOUSTON 19 + Busacker Electronic Equipment Co 
P.O. Box 13204 
1216 W. Clay * JAckson 6-4661 
ar —— 9 * Busacker Electronic Equipment Co. 
2210 Broadway * CApito! 3-5517 
UTAH 
SALT LAKE CITY + Kimbali Electronics inc. 
350 Pierpont Ave. + EMpire 3-5813 
WASHINGTON 
SEATTLE + C & G Electronics Co. 
2221 3rd Ave. * MAin 4-4355 
TACOMA ° C & G Electronics Co. 
2502 Jefferson Ave. + BRosdway 2-3181 


STOCK FROM A SURE SOURCE OF SUPPLY YOY 


WANT PRICE/DELIVERY INFORMATION? MAIL COUPON TO YOUR 
BUTOR! 


0 F please send me price and delivery information on the 


‘ronic corporation (Gin cuantt 
p = following type (s)_ 





melrose, boston, mass. 





() For immediate application. [] For reference only. 
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New Products of the Month 


PLUG-IN AMPLIFIER [Embree Electronic Corp.] 


30,000 D-C Open-Loop Gain 


Designed for analog computer and in- 
strument applications, model C/100/M oc- 
tal-base plug-in operational amplifier has 
over 30,000 d-c open loop gain with an out- 
put of 3 ma at +100 vdc into a 33k load. 


Drift is less than +5 mv/day after 24-hr. 
aging. 

Output of this device may be shorted di- 
rectly without damage to the unit. 


The amplifier has 0.6 microsecond rise 
time with a bandwidth over 400 ke as a 
unity inverter into a 100k resistive load; 


BIDIRECTIONAL TAPE HANDLER [Omnitronics, Inc.] 


Reeler Operates At Speeds Up To 60 IPS 


Providing tape supply and transport 
with either 8” or 10%” diameter NAB reels, 
model RS-400 tape reeler facilitates all 
operational modes of high speed paper tape 
readers. 


Spring loaded tension arms, slaved to 
the reader, feed the tape and maintain 
constant tape tension and slack take-up 
under all conditions. Quick release preci- 
sion hubs simplify rapid reel change and 
tension arm control prevents tape spillage 
or damage from broken or end-to-tape 
conditions. 


MINIATURIZED MAGNETIC MODULATOR [Transmagnetics, Inc.] 


Converts Low-Level DC To 400 CPS 


Miniaturized and lightweight, magnetic 
modulator model 200 converts low-level bi- 
polar input d-c current to proportional 
phase reversing 400 cps sinusoidal output. 

Operating over the range of —55°C to 
105°C in servo applications in automatic 
flight control, fire control, missile guidance 
and other automatic control systems, this 
modulator has an input control current 
range of 0 to +250 microamperes with 0 to 
3.5 volts 400 cps sinusoidal output. 

Isolated input windings permit additive 
or subtractive inputs or error sensing out- 


ITERATIVE ANALOG COMPUTER [Computer Systems, Inc.] 
Repetitive And Iterative Calculations At 500 Solutions A Second 


The 5800 Dystac computer provides ac- 
curate real time computation and incor- 
porates a high speed repetitive operation 
and memory. 


The computer stores point data or con- 
tinuous functions, starts and stops its 
program by comparing new results with 
memorized information, reinserts data of 
functions at selected time intervals, selects 
values of independent variables, continu- 
ously or at fixed or variable time delays. 
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phase shift is 10° at 100 ke and 135° at 1 
me. Capacitive loading of 82uyf at the sum- 
ming junction reduces bandwidth to 300 ke. 


Flat black finish aluminum case provides 
thermal conduction and electrostatic 
shielding. 


PRICE: $29.00 to $39.00 (depending on qty), 
AVAILABIITY: 10 to 14 days. MFR: Embree Elec. 
tronics Corp., 993 Farmington Ave., West Hart- 
ford, Conn. SALES MGR: John M. Embree, AD 
2-5144. 
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Power requirements for the 48-lb unit 
are 120 volts +10%, 60-cps, single-phase, 
210 watts. 

Operable as a modular unit, the tape 

handler may be either rack or cabinet 
mounted. Standard rack mounting is 19’w 
x 19%42”h x 10”d max, with 2” front panel 
extension. 
PRICE: $2,000.00. AVAILABILITY: 3 wks. MFR: Om- 
nitronics, Inc., 511 N. Broad St., Philadelphia 23, 
Pa. SALES MGR: B. M. Adams, WA 5-4343; for 
nearest rep see eem p. 1801 (1961-62 Ed.) 
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put. With less than 0.1% hysteresis and 
better than 2% linearity, noise is less than 
144% of maximum output. Null drift over 
the temperature range is less than +25 
microamperes equivalent input. 
Hermetically sealed and potted to resist 
shock and vibration, the metal case is 1 x 
14, x 1%g¢ inches. 
PRICE: $55.00 to $99.00 (depending on qty). AVAIL- 
ABILITY: 2 to 3 wks. MFR: Transmagnetics, Inc., 
40-66 Lawrence St., Dept EP, Flushing 54, N. Y. 
SALES MGR: Nathan Sussman, LE 9-2750. 
Check 132 Reader Service Card 9/61 


It time-shares components to increase 
capacity and operating efficiency. 

Two repetitive operation rates may be 
in operation simultaneously, as well 38 
nonrepetitive operations in both real and 
expanded time. 

PRICE: $25,000.00 and up. AVAILABILITY: 90-150 
days. MFR: Computer Systems, Inc., Culver Rd. 
Dept EP, Monmouth Junction, N. J. SALES MGR: 
E. E. Huff, DA 9-2351; for nearest rep see eem 
p. 1685 (1961-62 Ed.) 
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create the ideal environment for your electronic equipment 


TRANS-AIRE BLOWERS 


Ideal for use where excessive heat is generated by equipment 
in an enclosed rack, cabinet or console. They draw in fresh air 
or exhaust heated air. These blowers occupy less area, and a 
smaller panel space than others having similar air displacement 
capability. They are the lowest priced units of equal capacity 
and performance, and have thermal overload protection with 
automatic re-set. Available in three sizes with air displacement 
from 100 cfm to 700 cfm. 


SERIES 60 SLIDING DESK TOP 


Bud Sliding Desk Top provides a handy, smooth surface for 
writing, servicing or inspection. Usable area is 11’ x 16%’ 
when fully extended. Occupies only 134” panel space. Fits 
flush with front of unit when closed. Mounting is direct to up- 
rights or to panel mounting rails in Bud racks, cabinets and 
consoles. Ball bearing slide mechanism assures free and easy 
movement. Formica surface. Slide will support 75 pounds. 


€m 


CONTOUR UTILITY CABINETS 


A very practical housing with symmetry and strength. Rounded 
contour corners as well as the flanged panels combine to pre- 
serve the eye-catching design. Fabricated from 20 gauge steel 
to provide strength and rigidity. Front and rear panels are 
removable, the front panel being solid while the rear panel is 
louvred to provide ventilation. Body is finished in smooth dark 
gray enamel and the panels in light gray enamel. Six sizes 
available. 


COWL-TYPE MINIBOXES 


Bud Cowl-Type Miniboxes have a projecting cover which re- 
duces glare from overhead lighting. It also provides protection 
for controls and dials. Cover has two box braces to which the 
bottom is attached by means of sheet metal screws. When 
assembled, this type of construction results in a sturdy, rigid 
housing. The unit may be table mounted or hung from a wall. 
Fabricated of .040 alumninum and furnished natural or with 
light gray hammertone finish. Four sizes available. 


SHADOW CABINETS 


An extremely versatile housing since both front and rear panels 
as well as bottom may be removed for installation or servicing 
purposes. Unusually attractive appearance is created by recess- 
ing the front panel one inch as well as by beveling the front. 
The two piece body is made of 18 gauge steel and the panels 


of 16 gauge steel. Four sizes, available. Finished in light gray 
hammertone. 


See these new Bud Products at your Authorized Bud Distributor 
or write us for literature. 


SUX BUD RADIO, ING. cxnsos ou 
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PROBLEMS 
and SOLUTIONS 


NEW PROBLEMS 
Miniature D-C Power Supply (No. 202) We are interested 


in a miniature transistorized d-c power supply to deliver 





90-100 v output from a 2-3 v input. The unit should measure 
approximately 4” o.d. by 2” long and have a make and 
break switch at top side. Configuration may be rectangular 


of the same approximate dimensions. 


D-C/A-C Inverter (No. 203) To operate electronic test 
equipment rated for 115 v 60-cycle line input in heavy in- 





dustrial plants having only 230 v de, we need an inverter 
with these specifications: input 245 v de +15% (neither 
side of the input line may be grounded); output 115 v ac 
+10%, nominal frequency 60 cycles (one side of the output 
ac will have to be groundable). The output load will vary 
between 25 and 50 watts, for continuous operation over 


a temperature range of —10°C to 50°C. 


The inverter will be used indoors but should be extremely 
rugged and capable of withstanding shock of 10g from about 
5 to 50 cycles. Cooling of the unit should be by convection 
and conduction only. Efficiency of 25% or better would be 
acceptable. 


We prefer not to use motor generator sets or vibrator 
type inverters. The unit we seek must be able to operate for 
periods of at least 5 years without regular maintenance. We 
prefer a solid state inverter using zeners and power tran- 


sistors in series on the primary side. 


Lathe Control Transducer (No. 204) We have need of a 


transducer which will produce an electrical output propor- 





tional to the diameter of a work piece chucked in a lathe. 


Can any of your readers suggest a source? 


Deflection Yoke Amplifier (No. 205) We need an amplifier 
for driving the deflection yoke of an RCA 21FB22 color 


picture tube, used with a random scan similar to that used 





in an oscilloscope. The output current wave shape should 


match the input voltage wave shape. 


(No reasonable solutions having been received to the problem 


below, we are running it again. Can you help?) 


Line Voltage Regulator (No. 188) We require a line voltage 





regulator to meet the following requirements: input 115 v 
+10%, 60 cps +10%; output voltage 118 v +0.1% and out 
put load 500 wa +0%, —50%. 
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The input voltage, while substantially constant at the 
values listed, will be subjected to temporary voltage spikes 
of as great as 160 volts which will last for a duration of 
approximately 10 seconds. While the spikes are present, 


the constant output voltage must be maintained within the 
specified limit. 


The regulator may be an electronic or magnetic type, 
packaged to meet military requirements for components and 
shock vibration. 


MS 


Servo-Type Potentiometer (No.175) We are looking for a 





precision servo-type potentiometer having a life expectancy 
of 50 million revolutions. Such a device would use a gold-plated 
mylar film and ball combination instead of the usual rotary 
wiper. We believe such a unit has been announced and we 


ask your help in locating the manufacturer. 


Solution B: The servo-type potentiometer requested was 
produced by Technology Instrument Corporation, Acton, 
Massachusetts as their Roa Metlfilm Precision Servo 
Potentiometers. I believe, however, that this line has re- 
cently been dropped by that tompany. Markite Corporation, 
155 Waverly Place, New Yotk City, manufactures a plastic 
film potentiometer suitable for servo use. Although it is 
of different construction, it has the same or better life, 
resolution and linearity characteristics. 


L. E. Mell, Design Engineer 
General Electric Co., Syracuse, N. Y. 


(Continued on page 45) 





Technical Book Awards For 
Outstanding Problems & Solutions 
Two books, from the John F. Rider Catalog, are award- 
ed monthly to ELECTRONIC PRODUCTS Magazine 
readers—one for the most interesting problem in design, 
engineering and proc. ‘ement, the other for the best solu- 
tion of the month. All decisions final; duplicate prizes in 
case of ties. 
August Award Winners 
Solution to Problem 189: E. F. Feldman, Panoramic 
Electronics, Inc., Mt. Vernon, N. Y. 
Problem 199: T. N. Bottis, Electrical Engineer, Bo- 
dine Electric Co., Chicago, Ill. 
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ELECTRONIC 

PRODUCTS 

stands alone. It is the only 

electronic magazine serv- 
ing the industry that specializes in NEW 
PRODUCT data exclusively — the build- 
ing block of the electronics industry. 
Some publications restrict new product 
information to a column or so; others 
limit it to a department. ELECTRONIC 
PRODUCTS devotes its complete edito- 
rial to new products and their applica- 
tions . . . the most dynamic requirement 
of electronic engineers and p.a.’s. 


Keep 
up-to-date 
on NEW PRODUCTS 
Quickly * Easily * Completely 





5) ELECTRONIC 
PRODUCTS 





ELECTRONIC PRODUCTS is the fastest-reading 
magazine in the industry. It is read from cover to 
cover every month by 56,000 engineers and buyers. 
The reason: ELECTRONIC PRODUCTS does not just 
pay lip service to new products by presenting them 
in a superficial manner. Each item is covered con- 
cisely — yet in depth (description, applications, il- 
lustration, price, availability, key to sales offices 
and the sales manager with phone number). Fur- 
ther, all new products are organized by product 
categories for rapid review. 


. more engineers and buyers get more NEW PRODUCT news in depth 
in ELECTRONIC PRODUCTS than any other electronics publication! 


The industry's new product monthtiy 
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60 madison avenue e hempstead,n.y. e¢ iVanhoe 6-7755 
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New Products of the Month 


TRANSISTORIZED MODULES 
Dynamic And Static Type Digital Logic Cards 





[General Applied Science Labs., Inc.]} 


A Schmitt trigger circuit, a four flip- 
flop card and a two-input NOR gate card 
have been added to this manufacturer’s 
line of logic modules. 

Minimum signal input is 1 volt p-p for 
the Schmitt trigger. The cards can be used 
from dc to 1 me and the flip-flops as count- 
ers to 2 me. Standard output loading on 
the cards is 5 d-c plus 10 a-c loads. The 
Schmitt trigger has two independent units 
per card and the NOR gate has eight units. 


The flip-flop card can be wired as a sim- 
ple register, a binary counter, a binary 


BREADBOARD DIGITAL CONSOLE [Tech Serv Inc.] 


For Lab Or Classroom Use 


ANALOG MULTIPLIER-DIVIDE 


Replaces Servo In Analog Computation 


ELASCO INC 
AOMRAT 1 MAMAONTETTS 


MULTIPLIER 
" DIVIDER 


MODEL MDI} 


Digilab is a self-contained, fully assem- 
bled unit which includes: from 30 to 40 
transistorized digital elements, controls, 
indicator lights, a power supply and inter- 
connecting jumpers. 


Design features include rapid network 
assembly by solderless interelement con- 
nections, ruggedness for lab and school use 
and a short-circuit proof power supply. 


The Model DA-6a contains: 12 flip-flops, 
six diode AND gates, six diode OR gates, 
six r-c AND gates, nine emitter followers, 


R [Elasco, Inc.] 


Solid state analog multiplier|- divider 
model MD-101 executes the operation D = 
(A X B)/C with an accuracy better than 
0.1%. Since the parameters A and C are 
completely isolated and may differ in form 
from the parameters B and D, a-c and d-c 
signals can be mixed in computation with- 
out loss in accuracy. 


Frequencies to 5 ke are accommodated. 
For higher frequencies special adjustments 
are incorporated. 


The computation element is an array of 


PHOTOCELL READER [Rheem Mfg. Co.] 


Rate Of 300 Characters Per Second 


Capable of reading punched tape at a 
rate of 300 characters per second, model 
RR-300 photocell reader has on-character 
stopping characteristics from full tape 
speed and 8 millisec starting character- 
istics from rest position. 


Adjustable for five, seven or eight chan- 
nel tape, this instrument reads all tapes 
for which light transmissivity is 30% or 
less. Transport mechanism is an electro- 
magnetic jam roller to a constant velocity 
drive roller. 


coded decimal éounter, a shift register or 
as any arbitrary countdown or control unit, 


These NOR gates can be controlled by 
manual switches without added biasing re- 
sistors. They cari be utilized as power 
amplifiers to drive twice their normal d-c 
load by connecting both inputs in parallel, 
PRICE: Contact Sales Offices below. AVAILABILITY; 
Stock to 30 days. MFR: General Applied Science 
Labs., Inc., Merrick & Stewart Aves., Dept Ep, 
Westbury, N. Y. SALES OFFICES: See eem p. 1727 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 864. 
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three inverters, one signal chopper, one re- 
set circuit, one dual-frequency clock, eight 
indicator drivers, one one-shot, 170 jump- 
ers, and a 1-amp power supply. 


Model DA-6b has a larger quantity of 
some digital elements, a five-frequency 
clock and a 1.5-amp power supply. 


PRICE: Model DA-6a: $755.00; Model DA-6b: 
$895.00. AVAILABILITY: 2-4 weeks. MFR: Tech Serv 
Inc., 4911 College Ave., Dept EP, College Park, 
Md. SALES MGR: F. Goodwin, AP 7-7173. 
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solid state resistors set up in bridge cir- 
cuits. The power amplifier has high gain 
and drift-free d-c output. 

Squaring is accomplished by letting 

A=B; square root taking is carried out 
by an inverse process and requires an 
additional amplifier. 
PRICE: Mode! MD101: $495.00. AVAILABILITY: 68 
weeks. MFR: Elasco, Inc., 5 Prescott St., Dept EP, 
Roxbury 19, Mass. SALES MGR: J. B. Giller, HI 
2-1600; for nearest rep see eem p. 1706 (1961-62 
Ed.) 
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Amplifier outputs of the unit are —15 
v at 5 ma on character; 0 v at less than 
50 ua off character. Rise and fall times are 
less than 4 usec. 


Power requirements of this completely 

transistorized 11%,” x 9%4” x 744” unit are 
117 vac, 2 amp at 60 cps. 
PRICE: $845.00. AVAILABILITY: From stock. MFR: 
Rheem Mfg. Co., 5200 W. 104 St., Dept EP, Les 
Angeles, Calif. SALES MGR: G. W. Floyd, 5? 
6-1800. 
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KEEP IT RIGHT... 


ALPHA 
WORKS KEEP 
WONDERS IT 
WITH 
WIRE 


ALPHA RETRACTILE 
CORDS stretch and retract, 
stretch and retract, stretch 
and retract 200,000 times 
and more, stay vitally alive 
and ready for action. The 
coiled shape is permanently 
cured into the tough, 
weather-resistant neoprene 
jacket, reverse-wound for 
constant tension. 


ALPHA RETRACTILE Sy Ae ‘ 
CORDS extend to si We ee © , . 
times their siianiad tenatts ws W/ th als, 

when in use, retract out of Se yaupespene? 


the way when you're finished 
with them, eliminating 
loose-hanging wires that 
snarl, tangle, break and 

get in the way. 


ca 
° Peet muffin fan 
2’ & 4’ retracted lengths. 
@ POWER CORD SETS 
(with molded male plug): 


18” retracted length. 
COMMUNICATIONS a ° ° ® 
CORDS (shielded & Minimize component derating—increase life expec- 
pn a da tancy — assure top performance — KEEP IT COOL 
TEST LEAD WIRE: with a new Gold Seal Muffin Fan by Rotron. 

12” retracted length. The Gold Seal Muffin Fan offers “expensive” 
OTHER SIZES to order. ‘ cooling performance at commercial-equipment 
prices. No longer is it necessary to settle for hap- 
hazard phono motor/blade assemblies. The Gold 
Seal Muffin Fan provides a completely integrated 
design of motor, blades, optional venturi, grille and 
filter in performance-matched assemblies. 

100 CFM free delivery—quiet, quiet perform- 
ance—1¥” deep x 4-11/16” square small—version 
choice to fit every requirement — long, long life 
motor — looks like the quality it is! 





Mottin Alone 


Geld Seal 
A - -with 


STATIC PRESSURE 
INCH WATER COLUMN 


‘\ 
8 - With Clean ~ 
Filter -60CPS “7” - NY 


‘nu eee om 
VERSATILE ...\f 100 CFM will cool it, the Gold Seal Muffin 


Fan will do it best! Reversible air-flow, filtered, grilled, or 
Write for adie plain! 


catalog = Aa STILL LESS THAN $8.00 IN QUANTITY! 








Write For Complete Details Today ... 
ALPHA (2) WIRE 


ALPHA wm ORL CORPORATION WITH a 

Subsidiary of L RAL Electronics Corporation ay i ROTRON i 

200 Varick Street, New York 14, N.Y. — mfg. CO., INC. 
Pacific Division: WOODSTOCK, NEW YORK e ORiole 9-2401 

11844 Mississippi Ave., Los Angeles 25, Calif. In Canada: The Hoover Co., Ltd., Hamilton, Ont. 
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New Products of the Month 
MEDIUM SPEED TAPE PERFORATOR [Telecomputing Corp.] 
Operates At Speeds Up To 40 Columns Per Second 








QUICK DISCONNECT ELECTRICAL COUPLING [Kellett Aircraft Corp.] 


Designed to fill paper/mylar tape punch- 
ing requirements for business systems and 
for the fields of data handling, data re- 
duction, data processing and data storage, 
this medium speed tape perforator oper- 
ates up to 40 columns per second. 


All interposers in this modular con- 
structed unit are driven by an eccentric 
to give the punching motion required for 
high speed, accurate tape perforating. 


Low inertia motion and carbide inserts 
on critical wear points contribute to the 


Environmentally Protected Device Has Industrial Uses 


Only 0.70-pound force is required to ex- 
tract the pins forming the connections in 
this electrical coupling device. 

Developed for missile separation and air- 
craft auxiliary fuel tanks, the quick con- 
nect/disconnect coupling may be applied 
to industrial power and test equipment. 

Featuring complete environmental pro- 
tection, the coupling can connect with an 
angular misalignment of 5°. A lateral mis- 
alignment of 4,” will give perfect electri- 
cal mating. Automatic height adjustment 
to %” is provided by a spring device. 


MINIATURE COAXIAL CONNECTORS [General RF Fittings, Inc.] 
Weatherproof—Quick-Connect/Disconnect 


Series TPS connectors produce minimum 
electrical discontinuities in solid dielectric 
coaxial cables of 50-ohms characteristic 
impedance. They operate to 10,000 mc at 
sea level. 

Featuring three-pin bayonet coupled mat- 
ing for reliability, the units are available 
in various configurations of plugs, jacks, 
receptacles and adapters. 

Weatherproof, they have low vswr, re- 
duced noise level and minimum insertion 
losses. Operating temperature range is 
from —65°F to 260°F. 


PRINTED CIRCUIT CAP [Modular Electronics Corp.] 
Available For Every Type Of Printed Circuit Connector 


This environmental cap is permanently 
bonded to printed circuit connectors to pro- 
vide a positive means of eliminating shorts, 
open circuits and troubles due to dirt, dust, 
debris or water-condensation entering the 
open side of the connector. 

Lip design allows easy entry of the 
printed circuit board and forms a tight 
seal between the board and the connector. 
The lips close when the board is removed, 
protecting the connector contacts. 

Made from silicone and commercial type 
“E” neoprene, the cap maintains its seal- 


life of this perforator that is in excess of 
10 million operations. 


Standard code channels of 5, 6, 7 or 8 

code holes are used on standard tape 
widths of 0.687”, 0.875” and 1.000”; these 
can be interchanged. 
PRICE: $1,200.00 to $1,590.00. AVAILABILITY: 60 
day. MFR: Telecomputing Corp., 915 N. Citrus 
Ave., Dept EP, Los Angeles, Calif. SALES MGR: 
D. W. Baisch, TR 7-8181; for nearest rep see eem 
Pp. 1855 (1961-62 Ed.) 
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2100 


Designed to isolate individual circuits 
within a relatively small envelope, the de- 
vice is 2.38” in diameter and 3.97” high 
at maximum extension of the spring mech- 
anism. 

Contacts on model P/N200 73004, rated 
at 45 amp, have a #12 pot for wires up to 
and including #12 wire; they meet appli- 
cable electrical and vibration requirements 
of epee MIL-C-5015. 

PRICE & AVAILABILITY: Contact Sales Mar. below. 
MFR: Kellett Aircraft Corp., Willow Grove, Pa. 
SALES MGR: |. Medgebow, OS 5-2930. 
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Electrical specifications are: voltage, 
max 500 rms, 60 cycles; impedance 50 ohms 
nominal. 


Female and shield contacts are beryllium 

copper. All metal parts of these miniature 
connectors are brass, gold plated over silver 
plate. 
PRICE: $2.00 to $10.00 AVAILABILITY: Stock to 
6 wks. MFR: General RF Fittings, Inc.. 702 Beacon 
St., Dept EP, Boston 16, Mass. SALE MGR: Miss 
B. Cohen, KE 6-2290; for nearest rep see eem p. 
1733 (1961-62 Ed.) 


Check 140 Reader Service Card 9/61 


ing properties under a wide range of en- 
vironmental conditions. It withstands thou- 
sands of board insertions and withdrawals. 
The device is available for every printed 
circuit connector. Special materials, sizes 
or configurations can be supplied to meet 
specific customer requirements. 
PRICE: $0.35 to $0.40 (depending on require 
ments). AVAILABILITY: 2 wks. MFR: Modular 
Electronics Corp., 6211 South La Brea Ave., Dept 
EP, Los Angeles 56, Calif. SALES MGR: B. J. Le 
mont, AX 5-3377 
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ENGINEERS—THESE RIDER BOOKS ARE 
VITAL TO YOUR WORK... ENHANCE 
YOUR KNOWLEDGE IN IMPORTANT AREAS 


Model 178 
Video Amp. 


The most talked about book in the computer design field — pesion oF 
TRANSISTORIZED CIRCUITS FOR DIGITAL COMPUTERS, Abraham I. Preseman, M.S. 
Use of the ‘worst case’ design approach assures successful digital computer design 
under all conditions. Practical design problems given and solved! Cloth, $9.95. 


Other books on Computers in great demand: 


BASICS OF ANALOG COMPUTERS (‘Pictured-Text’ Course) Thos. D. Truitt & A. E. 
Rogers. Begins with the simple ideas of analog devices; introduces the mathematical 
concepts involved; explains in detail the workings of modern general-purpose elec- 
tronic analog computers and rounds out the course with practical applications. 8 vols. 
in one cloth binding. $12.50 
° At BASICS OF DIGITAL COMPUTERS (‘Pictured-Text’ Course), John S. Murphy. Basic 
Model RFA500 » ~ 2 € theory of computer arithmetic, circuitry, logical building ks and memory. 8 vols 
RF Preamp. , r soft cover, $8.40; cloth $9.50 


These books by Keats A. Pullen, Jr., Eng. D. (Scientific Staff Ballistic 
Res. Labs., Aberdeen Proving Grounds) were acclaimed: 

- « « the new INTERNATIONAL TRANSISTOR SUBSTITUTION GUIDEBOOK (Direct 
Substitutions Only) They acclaimed it as a most valuable ‘tool’. They were particularly 
del 172 impressed that each substitution was chosen only after a critical examination of the 
Mode A electrical specifications, and those selected were held to very close tolerances to safe- 
Video Amp. guard components and equipment. The inclusion of dimensions for case styles 
and mechanical sizes for the original and the substitute was cited as extremely 
valuable. $1.50 

CONDUCTANCE DESIGN OF ACTIVE CIRCUITS—most modern approach to vacuum tube 
and transistor circuit design. Guaranteed to save time. Cloth, 


CONDUCTANCE CURVE MANUAL. GM curves of preferred type vacuum tubes. A com- 


; MINI ATURIZED panion to Conductance Design of Active Circuits. Stiff cover, $4.25 


| TRANSISTORIZED Engineers selected these titles as vital in their work with transistors: 


SEMICONDUCTORS & TRANSISTORS, A. Schure, Ph.D. (25th in Electronic Technology 
MILITARIZED Series). Design oriented text provides the mathematical approach to semiconductors 
AEL has developed a wide variety of tran- and transistors in the design of circuitry. $2.90 
sistorized amplifiers including LOW NOISE ter wera oo wpeeneres circuits, S. 7. ber wm See. Penstoainn deeply ae the 
~ oes red ‘why’ and ‘how’ of trans r operation and explains the three ic circuit configura- 
HIGH GAIN Video Amplifiers of wide tions which form the foundation for all transistor circuits. $3.90 
dynamic range and LOW .NOISE, BROAD- FUNDAMENTALS OF TRANSISTORS (2nd Ed. revised & enlarged) Leonard M. Krugman, 
BAND RF Preamplifiers covering the VHF P.E. Attacks the study of transistors from the viewpoint of transistors and transistor 
, and UHF frequency bands. circuit parameters. Emphasizing theory, it makes it understandable through mathe- 
Z matical derivation, numerical examples and solution. $3.50 
us your specifications so we can FUNDAMENTALS CF TRANSISTOR PHYSICS, /. Gottlieb, P.E. Thorough analysis of the 
ot one of our many ae designs or action of semiconductors from the physics viewpoint. $3.90 
: new design to meet your unique BASIC TRANSISTORS (‘Pictured-Text’ Course) A. Schure, Ph.D. Ideal introduction 
the entire field of semiconductors and transistors. Soft cover, $3.95; cloth, $5.50 


rst app lication inquire about Texts in vital areas of electronics most requested: 

ls 120A and 173 Video VIDEO TAPE RECORDING, Julian Bernstein, cloth, $8.98. UNDERSTANDING MICRO- 
WAVES (abridesd reprint) V. J. Young, Ph.D. $3.50. BAS iC ULTRASONICS, (Pictured- 
Text’ a Cyrus Glickstein, soft, $3.50, cloth, sae MAGNETIC AMPLIFIERS— 
Principles & Practices, Paul Mali $2.45. BASIC CARRIER TELEPHONY (‘Pictured-Text’ ) 
David Talley, E.E., soft cover, $4.25; cloth, $5.75. 


Engineers cited this great text as absolutely indispensable: 
Waveguide Filters ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES & THEIR USES (2nd Ed., Rev. Eni,) 
Band Pass and J. F. Rider & S. Uslan. Comprises a breathtaking cross section of oscilloscopes and 


Coaxial crystal detec- ; their uses in every conceivable field and application . 1860 pages, 844” x 11”, cloth, 
tor mo 50 mc = , ey $27.00. = 
mc 


Famous series covers individual areas of electronics: 
THE ELECTRONIC TECHNOLOGY SERIES edited by Alex. Schure, Ph.D. 
RC & RL TIME CONSTANT D-C CIRCUIT ANALYSIS 
FM LIMITERS & DETECTORS ... A-C CIRCUIT ANALYSIS 
FREQUENCY MODULATION ... 90c MAGNETISM & ELECTROMAGNETISM.... 
| CRYSTAL OSCILLATORS x VACUUM TUBE RECTIFIERS 
Mi A-M DETECTORS J VACUUM TUBE CHARACTERISTICS . 
—— “LIMITERS & CLIPPERS . J IMPEDANCE MATCHING 
Swit — Horn Antennas MULTIVIBRATORS GAS TUBES 
10. es ° Linearly or Circularly R-F TRANSMISSION LINES . x ADVANCED MAGNETISM & 
4 ak to polarized « 1 kmc AMPLITUDE MODULATION . 1.25 ELECTROMAGNETISM 
mc to 40 kmc BLOCKING COCMLATONS ¥ R-F AMPLIFIERS 
: WAVE PROPAGATI A VIDEO AMPLIFIERS 
paren CONVERTERS oa LOW-FREQUENCY AMPLIFIERS 


1-F PLIFI 90 LOW-FREQUENCY AMPLIFIER 
; L-C OSCILLATORS . $1. SYSTEMS 


ANTENNAS $1. PHOTOTUBES . 
INVERSE FEEDBACK . TRANSFORMERS 


RESONANT CIRCUITS . $1. SEMICONDUCTORS & TRANSISTORS . 
ELECTROSTATICS . FILTERS & ATTENUATORS 


More than 250 Rider titles available at electronic parts distributors, bookstores and 
. AMER. ELECT. LABS., INC. department stores, or by ordering direct. \Write Dept. EPM-9, for free 1961 catalog. 


MR +1 Richardson Road, Lansdale, Penna. LOWY 
In Canada contact: Conway Electronic 2 ¥ JOHN F. RIDER PUBLISHER, INC., 116 West 14th Street, New Yor 
Enterprises Regd. Toronto, Canada ; 
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New Products of the Month 


REGULATED TRANSISTOR PULSER [Presin Co.] 
Accuracy Of 2.5 Seconds Per 24 Hours Of Operation 


Regulated transistor pulser model E59 
has a balance wheel outfitted with a per- 
manent magnet that passes through the 
coaxial coils as it oscillates. 

One of the coaxial coils is periodically 
charged causing oscillation of the balance 
wheel by the transistor amplifier. A feed- 
back pulse is simultaneously generated in 
the other coil. 


The unit may be supplied for any pulse 
repetition rate from 4 to 10 pps and for 


SELF-CHECKING RATE GYRO [ Minneapolis-Honeywell, Boston Div.] 
Checks Wheel Speed, Gimbal Operation And Pick-Off Sensitivity 


Model JRS gyro automatically checks its 
state of readiness, reports on demand 
whether its wheel is running correctly and 
if it is still capable of performing its func- 
tion of measuring rates of turn in space. 


Since a simple wheel test (Spin Motor 
Rotating Detector—SMRD) by itself pro- 
vides incomplete data, a gimbal torquer 
has been added to the gyro to perform the 
fundamental rate test. The checks may be 
made up to the moment of launching, thus 
giving maximum assurance of reliable “in- 
flight” performance. 


eem File System! Sec 
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battery operation from 1.5 to 12 volts, 
Pulse output is typically square wave +46 
volts, 5 millisee on, 95 millisec off for 19 
pps. This can be a power pulse if desired, 
Current consumption is about 0.30 ma. 


PRICE: $10.00-$12.00. AVAILABILITY: Stock to 4 
weeks. MFR: Presin Co., 2014 Broadway, Dept EP, 
Santa Monica, Calif. SALES OFFICES: See eem p. 
1816 (1961-62 Ed.) OTHER PRODUCTS: See eem 
pp. 1258, 1259. 
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Linearity of the gyro is 0.25% of full 
scale max; threshold is less than 0.01°/sec- 
ond. Natural frequency is 2,000:1 ratio of 
gyro angular momentum-to-gimbal inertia. 
Damping is virtually linear over the entire 
operating temperature range. 

Units withstand 100 g’s shock and 40 g’s 
vibration. 

PRICE: Contact Sales Officse below. AVAILABILITY: 
120 days. MFR: Minneapolis-Honeywell, Boston 
Div., 1400 Soldiers Field Rd., Dept EP, Boston 35, 
Mass. SALES OFFICES: See eem p. 1787 (1961-62 
Ed.) 
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ELECTRICAL INTEGRATING GYRO [Whittaker Gyro, Div. Telecomputing Corp.] 


Provides Angular Rate And Position 


Developed for aircraft and drone appli- 
cations, this electrical integrating gyro- 
scope is a single-degree-of-freedom instru- 
ment. The algebraic sum of the individual 
signals is provided on a single pickoff. No 
mechanical restraint exists between the 
gimbal and frame and no viscous fluid is 
used. 


An electrical torque generator and an 
integrating network provide the necessary 
restraint for rate gyro performance. The 
torquer, a d-c permanent magnet device, 
is coaxial with the gimbal. When energized 


FLOW RATIO CONTROL SYSTEM [Potter Aeronautical Corp.] 


Designed For Turbine Flowmeters 








The model 135 Dirac unit, designed for 
use with turbine flowmeters, will ratio 
input signals of a digital nature from any 
number of component streams being blend- 
ed, with ratios of higher than one million 
to one. 

The electrical control equipment intro- 
duces negligible inaccuracy; complete sys- 
tem accuracy is entirely dependent upon 
the accuracy of the flow transducers. The 
amplified output control signal operates 
an electropneumatic or electrohydraulic 
transducer, which controls a flow valve. 


with a d-c voltage the gimbal is deflected 
and a pickoff signal voltage appears across 
the potentiometer output. The control sys- 
tem then causes the aircraft to move in 
such a manner as to remove this pickoff 
signal. The gyro can be adjusted to pro- 
vide 0.1 to 0.2 degree gimbal drift. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
120 days. MFR: Whittaker Gyro, Div. Telecomput- 
ing Corp., 16217 Lindberg St., Dept EP, Van Nuys, 
Calif. SALES MGR: G. Miller, TR 3-1950. 
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A memory feature automatically com- 
pensates for any deviation from the set 
ratio to insure an accurate total blend. 

The electronic circuits are completely 
transistorized with plug-in modular circuit 
boards. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
60-90 days. MFR: Potter Aeronautical Corp., U. 5 
Route 22, Dept EP, Union, N. J. SALES MGR: M. H. 
November, MU 6-3010; for nearest rep see eem 
p. 1814 (1961-62 Ed.) 
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New from Raytheon... 


QUALITY PULL HANDLES 
in STAINLESS or ALUMINUM 


from Factory Stock or 


BS irene Raytheon’s 350 Distributors 


TO YOUR 
SPECIFICATIONS 


Raytheon now offers a complete new line 
of stainless steel and aluminum pull handles 
— designed for equipment that deserves the 
precision engineered look. 


Both bright and non-reflective finishes are 
offered in three sizes, 3”, 4”, and 6”. All 
major dimensions are uniform and a gen- 
erous 114” finger clearance is provided on 
all sizes. Highest quality military grade 
corrosion resistant alloys are used and all 
finishes are to military specifications. 
Matching ferrules are also available. 

One of a kind, or millions of parts 
Twelve models, designed to meet your 
... you get the closest tclerances =n * a ; 

; exacting industrial and military equipment 
from GARNER — tolerances which : requirements, are available for immediate 
have led the field in the redrawn . | delivery from your local Raytheon elec- 
glass industry since 1953. t | tronic parts distributor. Also ask him about 

. | Raytheon’s complete line of quality control 
Large stocks of many different glass : rig and ~— pes rdware. ee 
types and sizes—including the unusual. ta os pu andcies write to aytheon, 
Available for immediate redraw. Industrial Components Division, 55 Chapel 
Customer minded— We constantly up- ‘ Street, Newton 58, Massachusetts. 
grade equipment and techniques to keep 


ahead of your needs. You’ll find us espe- 
cially helpful on difficult requirements. 


On-time deliveries—-GARNER is geared 
for volume production to tight specifica- 
tions—on a day-to-day basis. You get the 
parts you need... when you need them. 


| Send for complete data. 


T. H. GARNER 
COMPANY RAYTHEON COMPANY 
177 S. Indian Hill Bivd. oa PRAYTHEON 


Claremont, Calif.» NAtional 6-3526 





INDUSTRIAL COMPONENTS DIVISION 
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MAGNETIC MULTIPLIER [Transmagnetics, Inc.] 
Single A-C Output From Product Of Two Electrical Inputs 


Model 300AX magnetic multiplier has 
1% full-scale multiplier accuracy. 


At 400 cps, a d-c input current in the 
range of 0 to +100 wa plus an a-c input 
in the range of 0 to 2.3 volts, phase revers- 
ing, generate a phase sensitive a-c output 
of from 0 to 1.2 volts that is directly pro- 
portional to the product of the inputs. 


The multiplier is operable from 300 to 
1,000 cps over a temperature range of 
—55°C to 85°C. 


eem File System) S: 
pyle 


Two separate d-c inputs permit algebraic 
summation operations. All inputs and out- 
puts are completely isolated. 


The metal-cased device is 1” x 1%," x 

14,4”, and is hermetically sealed and potted, 
Mounting is by threaded male studs. 
PRICE: $99.00 and up (depending on qty and re. 
quirements). AVAILABILITY: 2-3 weeks (samples), 
MFR: Transmagnetics, Inc., 40-66 Lawrence St, 
Dept EP, Flushing 54, N. Y. 
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MINIATURE BRASS SOLENOID VALVES [ Allied Control Co., Inc., Solenoid Valve Div.]} 


For Hydraulic And Pneumatic Service 


Standard BM-300 series valves handle 
differential pressures from 0 to 200 psi; 
special designs handle up to 500 psi. They 
are available in normally-closed, normally- 
open, directional and free-venting versions. 


Weighing 15 oz complete, the unit is 
34%4” high overall; brass body is %” deep 
and 1%,” in diameter. Standard series de- 
vices handle liquids and gases at tempera- 
tures ranging from —45°F to 150°F; spe- 
cial models —60°F to 350°F. 


Specifications include: operate time, in 


PHASE SHIFT GATING DEVICE [Dresser Electronics, HST Div.] 
For Silicon Controlled Rectifiers—Operates From —65°C To 125°C 





Siligate functions effectively with a sin- 
gle scr in half-wave, two in full-wave or 
two back-to-back for ac. It may be con- 
trolled by d-c current, by variable resist- 
ance or directly by transistors. 


The conduction angle, controllable in sev- 
eral ways, provides retardation of the 
phase angle with a variable impedance 
or by application of a control current. This 
current can effect full-on or full-off con- 
ditions. Output is limited in voltage and 
current to a safe value for all rectifiers of 


CRYSTAL CASE ELECTRONIC TIMERS [Tempo Instrument Inc.] 


Delay Times Up To 60 Seconds 





Employing a completely solid-state mul- 
tistage silicon transistor timing circuit, 
this hermetically-sealed timer weighs 0.3 
oz and measures 1.0” x 0.8” x 0.4”. 

Accuracy is +10% of the nominal time 
delay, under any combination of environ- 
mental conditions including: temperature, 
—55°C to 125°C; vibration, 20 g’s, 2,000 
cps; shock, 100 g’s, 11 millisec; accelera- 
tion, 100 g’s, steady state. Units meet or 
exceed all applicable requirements of MIL- 
E-5272B and MIL-E-5400C. 

Both fixed and adjustable time delay 


any position, 8 to 12 millisec; burst pres- 
sure, 6,000 psi; leakage, standard valve 
bubble tight—special to 1 micron. 


Coil voltages range from 6 to 440 volts 
ac (50 to 60 cps) or from 6 to 220 volts de. 


PRICE: $7.50 list. AVAILABILITY: From stock. MFR: 
Allied Control Co., Inc., Solenoid Valve Div., 2 East 
End Ave., Dept EP, New York 21, N. Y. SALES MGR: 
T. Yates, BU 8-7403; for nearest rep see eem p. 
1643 (1961-62 Ed.) OTHER PRODUCTS: See eem 
p. 1268 
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3 amp capacity or larger, yet it is capable 
of ample drive for 100-amp units. Output is 
independent of line voltage including 
surges. 


Power consumption is 1.25 watts. 


PRICE: $85.00 - $110.00 (depending on model). 
AVAILABILITY: Contact Sales Offices below. MFR: 
Dresser Electronics, HST Div., 555 North 5th St, 
Dept EP, Garland, Texas. SALES OFFICES: See eem 
p. 1700 (1961-62 Ed.) 
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types are available. For fixed-time types 
time delay periods of from 0.050 to 600 
seconds may be specified. Adjustable type 
units are offered with delay periods th 
are adjustable in the field to any point 
within a 20 to 1 range. 


PRICE: $100.00-$200.00. AVAILABILITY: 4 weeks. 
MFR: Tempo Instrument Inc., Dept EP, Hicksville, 
N. Y. SALES MGR: J. V. Putten, OV 1-2280; for 
nearest rep see eem p. 1857 (1961-62 Ed.). 0 
PRODUCTS: See eem p. 731. 
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Binnbach\ TEFLON’ WIRE- CABLE - TUBING 





us E-—600 VOLT 
RATING —90°*to +250°C 
(Type EE-1000V Availabie) 

stripping, “high dietectric strength, unaffected i by ta Se i 
ceeds Class 

or low oe ey Outstanding for ts dependability + 

long life under all operating conditions indoors or outdoors. 

Ti permits miniaturization and compactness in elec- 

tronic designs of eed 

— slip ring b 
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DESCRIPTION: single conductor silver plated copper wire 
concentrically stranded and insulated with extruded Teflon 
insulation. 





IM STOCK! FOLLOWING SIZES 
Cat. No, 8532 #32 Cat. No. 8524 #24 Cat. No. 8516 #1 
Cat. No. 8522 #22 = Cat. No. 8514 #1 
Cat No. 8520 #20 Cat. No. 8512 #1 
Cat. No. 8518 #18 


‘STOCK COLORS 
2—Biack 3—Red —Green 5—Yellow 
7—Brown 8—Orange 9—Gray 10—Violet 


Cat. No. 8526 #26 
1—White 
6—Biue 


Additional sizes, tracer colors, including sub-miniature con- 
structions available. Price and delivery on request. 





TEFLON* CABES — SHIELDED AND UNSHIELDED 


conductors, each conductor stranded silver plated concentrically 
r, type E extruded or spiral wrapped insulation. When shielded, a closely woven 
ee a plat copper shield a braided over conductor(s). When braided, a Teflon* impregnated 


fibergiass is woven over the conductor(s) or shield. =, 


BIRNBACH CAT. NUMBERS 
Size and Outer 
Stranding Covering 





2 Cond. 3 Cond. 4 Cond. 5 Cond. 





8704/2 8704/3 8704/4 8704/5 19/36 Shield 





8705/2 8705/3 8705/4 8705/5 19/36 Braid 





8706/2 8706/3 8706/4 8706/5 19/36 Shield & Braid 





8707/2 8707/3 8707/4 8707/5 19/34 Shield 





8708/2 8708/3 8708/4 8708/5 19/34 Braid 





8709/2 8709/3 8709/4 8709/5 19/34 Shield & Braid 





8710/2 8710/3 8710/4 8710/5 19/32 Shield 





8711 8711/2 8711/3 8711/4 8711/5 19/32 Braid 





8712/2 8712/3 

















8712 8712/4 8712/5 19/32 Shield & Braid 





Additional variations of the above are available to order. Multi-conductor color code: 1—White, 





THIN WALL TEFLON* 


THIN WALL BIRFLON T-500 TEFLON* TUBING DIMENSIONAL SPECIFICATIONS 





Nom. 
12. 

ou" 

oz" 


ous 
O18" 


4 
13 
2 
ll 


5 Sic8 


BR RGAE RR RS RF 


10° 
oe" 
az" 
12” 
12” 
12" 
012” 
12" 


MEET LT LLL LLL 
TTT ELT 
PEST LTELTLEL LL 
LT ETL ELL LLL 
TTT LLL LECT. 


14" 











2—Biack, 3—Red, 4—Green, 5—Yellow 
TUBING 


ADDITIONAL ADVANTAGES OF BIRFLON T-500 TEFLON* 
ELECTRICAL: Low power factor, low dielectric constant, high volume and surface resistivity, 
good dielectric strength (500 to 1000 volts/MIL) constant over wide ranges of temperatures 
and frequencies. Dielectric constant of 2.0 and dissipation factor of 0.0002 are lowest of any 
solid dielectric. 

© TWERMAL: No change of electrical properties with temperature (25°C. to 250°C.) or frequency 

(60 CPS to 100 MC). Class C insulation—capable of continuous service at temperatures to 

250°C. Has color —_— 

= AND FLEXIBILITY: Has eo impact strength. Is Ly and flexible over the broad 
ture range of —90°C. to 250°C. Service range —320°F. to 500°F. 

ICAL IMERTMESS: : Completely inert to all chemicals J, ps4 except molten alkali 

metals and fluorine at elevated temperatures and pressures. Non-corrosive to all metals. 
+ MO : Zero moisture absorption. Completely sun and weather resistant. 
¢ NON-FLAMMABLE 
© LOWEST COEFFICIENT OF FRICTION 
© FUNGI RESISTANCE: Inert to all fungi growths. 
SIZES: Birflon 1-500 Teflon Tubing available in sizes to fit B & S gauge wires. Thin wall 
available from stock, in sizes No. 32 thru 144” |.D. Additional sizes and wall thicknesses made 
a. order. 
Birflon 1-500 is made from high molecular weight virgin “Teflon” and meets AMS 36518, 3653 and 
fications. 








ie 


32 thru 0 — +.003” 
. ie” they 1%” — 0a” 
‘on Wall, 

IRGE FOR SOLID COLORS 
Cutting Available te Order 


Steck Celers: 1— 
8—Orange, 9—Gray, 10—Violet, 11—Natural. Sizes %” 


Sesz 
gre 
gb RE, 


for your special requirements. Write for catalog. 


E 
i 


MIL-C-17B spec 


BIRNBACH RADIO CO., INC. «.c0."* 


White, 2—Black, 3—Red, 4—Green, 5—Yellow, 6—Bive, 7—Brown, 
‘ thru 144” available in Natural. 
Additional colors, sizes made to order. Tracer colors available. We invite your inquiries 


¥. 2, 4. ¥. 
WU-FAX-NY 
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SHOP EQUIPMENT 
AND STEEL SHELVING 


Modular Benches « Steel Shelving « Work Benches 
¢ Stock Carts e« Handicabinet® Benches « Service 
Trucks e Stacking Boxes e Parts Bins « Small 
Parts Cabinets and Cases. 


When you need steel equipment priced right 
—produced right—and delivered right on time 
—specify BAY, for integrated service. In long 
use, all products have proven to be designed 
properly, produced properly . BAY prod- 
ucts, unconditionally guaranteed, ‘normal y are 
in stock (including all the new lines) ready 
for immediate shipment. For top ed 
Products, quick delivery, specify BA 


Write now for free catalog, complete pricing ~ 
information, and the name of your local 
distributor. 


BAY PRODUCTS DIV. 
AMERICAN METAL WORKS INC. 
1838 W. Cambria St., Phila, 32, Pa. 


BAlidwin 9-1805 
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Do you know? 


«». 100% solid epoxy conformal 
coating on all Hi-Q Carbofilm 
Resistors...applied by the 
exclusive Aeroglaze® process... 
eliminates the possibility of 
weakened coatings and provides 
uniform sizes. Superior perform- 
ance and mechanical protection 
over conventional painted carbon 
deposited resistors is provided at 
NO increase in cost! For the full 
story of reliability and precision 
write today to... 


100; 


AEROVOX CORPORATION _ 1008 SENECA ST., 


OLEAN, NEW YORK 
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ELECTRONIC INTERVAL TIMERS [Electro-Seal Corp.] 


Range From 12 Second To 5 Minutes 


Eliminating motors, clutches, and sole- 
noids, these transistorized, electronic tim- 
ers are available in eight models. Timing 
interval is adjustable by a control knob 
(Model C2613-E1, illustrated at the left) 
or by a slotted shaft with locknut (Model 
C2613-E2). 


Standard models operate from a 115-vac 
line with 5-watts power consumption. Con- 
trol contacts are rated at 5 amp noninduc- 
tive load. Timers for operation on dc, as 
low as 28 v, can be supplied. 


DUAL PREDETERMINED COUNTER [Robotomics, Inc.] 
Add Or Subtract Modes—Speeds Up To 100,000 Counts Per Second 





Dual preset controls on the Series 3004S 
four-decade display counters can be set to 
two different numbers. When the count 
from an input photocell or other trans- 
ducer reaches the first preset count, a 
negative pulse is supplied for external 
control. When the second preset number 
is reached a second negative pulse is sup- 
plied. Either manual or automatic reset 
is selected by a switch. 


Input frequency is less than 1 count per 
day to 100,000 counts per second. Input 


MINIATURE DELAY LINE [Columbia Technical Corp.] 
High Delay-To-Rise Time Ratio—Delay Accuracy + 1% 


Type L966C miniature delay line is a 
lumped-constant unit designed for printed- 
circuit applications. 


Enclosed in a hermetically sealed can 
measuring 6” x 2” x %”, the unit has a 
delay time of 1.50 usec and a rise time 
of 0.03 usec, providing a ratio of 50:1. 
Impedance is 500 ohms. Delay accuracy 
is +1%, with maximum distortion of 2% 
peak-to-peak; attenuation is 0.2 db, and 
temperature coefficient of delay is less than 
25 ppm/°C. 


SEALED PRECISION BEARINGS [Barden Corp.] 


For Portable Grinders And Memory Drums 


Flexeal is a precision ball bearing with 
a rubbing seal of fiber-aluminum laminate. 
The seal, installed in the shield groove of 
the bearing outer ring, fits against a 
ground surface on the inner ring. 

Temperatures can reach 350°F without 
damage; continuous operation at tempera- 
tures up to 300°F is practical. 

Grease-lubricated bearings have operated 
continuously in portable grinders for more 
than 3,000 hours at 80,000 rpm. Lineal 
speeds of 6,000 fpm can be maintained. 


eem File System ~ S« 


The timer’s operating circuit is com- 
pletely isolated from the control circuits, 


Mounting by standard octal sockets, the 
timers are enclosed in a dust-tight case 
measuring 37%” high over-all, 2°% 4” deep 
and 15144” wide. Weight is 10 oz. 


PRICE $48.00 ea (1-9). AVAILABILITY: 30 days. 
MFR: Electro-Seal Corp., 938 North Ave., Dept EP, 
Des Plaines, Ill. SALES MGR: W. Kribble, RO 3. 
0047; for nearest rep see eem p. 1710 (1961-62 Ed.) 
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range is 1 to 10 volts. The output is a 
minimum —10 volt pulse, common to both 
channels. Readout is a 1” high in-plane 
tungsten lamp display, visible for more 
than 30 feet. Weighing approximately 12 
pounds, the unit is 8” wide x 9” high x 
12” deep. 


PRICE: $710.00-$750.00 (depending on qty). AVAIL- 
ABILITY: 3-6 weeks. MFR: Robotomics, Inc., 2422 
E. Indian School Rd., Dept EP, Phoenix, Arizona. 
SALES MGR: B. Thompson, AM 6-8682. 
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Finished with gray lacquer, the case is 
electro-tinned per MIL specifications. Ter- 
minals are compression-seal, solder type. 

The line is said to meet all applicable 

military environmental tests from —55°C 
to 125°C. 
PRICE: $75.00-$100.00. AVAILABILITY: 4-6 wks. 
MFR: Columbia Technical Corp., 61-02 31st Ave., 
Dept. EP, Woodside, N.Y. SALES MGR: John Jac- 
obs, YE 2-0800; for nearest rep see eem p. 1683 
(1961-62 Ed.) OTHER PRODUCTS: See eem pp. 
752 753. 
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Running torque of the bearing is said to 
be only 10% higher than a similar pre 
cision bearing without seals. 


Bearings are available in four ranges 
of radial play. Of deep-groove construc 
tion, the units will support thrust loads 
in either direction, as well as radial loads. 
PRICE & AVAILABILITY: Contact Sales Offices be- 
low. MFR: Barden Corp., 200 Park Ave., Dept EP, 
Danbury, Conn. SALES OFFICES: See eem p. 1659 
(1961-62 Ed.) 
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TWO BRIDGES 


ELECTRONICS simple, low-cost 
Wide-Range way to increase 


Self-Contained equipment 


Precision 
Inductance Bridge 


MODEL 63A PRICE $1500 


Inductance Range: .002 Microhenry to 1.1 Henries. 
« Series Resistance Range: .002 Ohm to 110K Ohms. 
Built-in 1 to 100 KC Oscillator - Detector. 

No False or Sliding Wulls. 


ALSO MANUFACTURERS OF THESE FINE INSTRUMENTS 


\oe 
|e) tA 1S J moon al 


RF Distortion Meter UME Grid Dip Mater 


Patented 


inating Electronic Tube 


PRECISION 3-TERMINAL 


CAPACITANCE BRIDGES 


MODEL 74C MODEL 76A 
100 KC Freque 1 en 


MODEL 76A-88 
@ With —5 to +100 VOC Bias 
for Diode Testing 
Price $1050 


id Boonton ELECTRONICS Corp. 


MORRIS PLAINS, WV. Prone JEFFERSON 94210 
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TWO BRIDGES 


Boonton 
ELECTRONICS 


Wide-Range 
Self-Contained 
Precision 
Inductance Bridge 


MODEL 63A PRICE $1500 


Inductance Range: .002 Microhenry to 1.1 Henries. 
Series Resistance Range: .002 Ohm to 110K Ohms. 
Built-in 1 to 100 KC Oscillator - Detector. 

No False or a Nulls. 


Capec't 


PRECISION 3-TERMINAL 
(INSENSITIVE TO GROUNDED CAPACITANCE) 


CAPACITANCE BRIDGES 


MOOEL 74C 776A 


MODEL 746-88 snow MODEL 76A-88 
© With 5+ v DC Bia with —St VDC Bia 
for Diode Testing 


Price $1050 


A Boonton ELECTRONICS Corp. 


i. * Phone J 
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simple, low-cost 
way to increase 
equipment 


atfectively 
=) safeguard tube life up to twelve times 
fonger— automatically eliminate equipment downtime and 
replacement costs due to tube failures caused by heat. The easy 
way to meet your MTBF reliability contract requirements is to 
start with the tubes — it costs so little to make them ‘‘TR safe’’! 


WRITE TODAY FOR IERC TR TECH BULLETIN NO. 1121. 


IERCRES .:visioem 


International Electronic Research Corporation 
135 West Magnolia Boulevard, Burbank, California 
Foreign Manufacturers: Europelec, Paris, France. Garrard Mfg. & Eng. Co., Ltd., Swindon, England 
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Delay Distortion Less Than 6% 




























New Products of the Month 














HUMIDITY CHAMBER [Wyle Laboratories] 
Portable, Self Contained Unit Has 6 Cubic Foot Capacity 


Automatically controlled, model H-104 
humidity chamber provides a relative hu- 
midity of 95+5% at a dry bulb temperature 
of 160°F. A variable setting thermostat 
permits the selection of other dry bulb 
temperatures. 


The chamber’s interior is constructed of 
heliare welded, corrosion resistant stain- 
less steel sheet, sloped for condensate drain- 
age and to prevent spillage on exterior 
surfaces. Fiberglass insulation assures even 
chamber temperature and low heat losses. 


VACUUM OVEN [Temperature Engineering Corp.] 
Temperature To 400°C, Vacuum To 10°Mm Of Hg 


Vac-U-Therm oven model 1631 can be 
evacuated to the submicron range when 
connected to the proper size pumping sys- 
tem and when the complete system is dry, 
clean and outgassed. 


This unit may be used for regular drying 
operations at atmospheric conditions with- 
out harm to door gaskets and heaters when 
operated within the temperature range. 


The internal chamber, fabricated from 
%” thick type 316 stainless steel, is 12” in 
diameter and 18” long. Gaskets are pro- 


POWER FILTERS [Polyphase Instrument Co.] 
For 120 Volts At 400 CPS—tLess Than 1 % Distortion 


Power filter series PF400 is available in 
stock sizes of 15, 30, 60 and 120 watt rat- 
ings. These units eliminate harmonic dis- 
tortion from 400-cps power sources in lab- 
oratory installations. They can also be 
used in transistorized 400-cps d-c to a-c 
converters to change square wave output 
to sine wave with less than 1% harmonic 
distortion. 

Designed for simple phase applications, 
they may be used in multiple for filtering 
polyphase systems. 

Stock filters handle a wide range of load 


TELEMETERING FILTERS [Hisonic, Inc.] 


Available for standard telemetering fre- 
quencies from 400 cps to 70 kc, the Perma- 
D series of telemetering filters is supplied 
in two standard sets of impedances, high 
and low. High impedance filters (for vac- 
uum tube circuits) provide an input and 
output of 100k ohms. Low impedance fil- 
ters (for transistor circuits) provide an 
input of 10k ohms and an output of 1k 
ohms. Insertion loss is 6 db maximum. 


Relative attenuation of the 15% band- 
width units (channels 1-18) is 3 db max 





eem File System S¢ 


2600 





A fail-safe temperature control shuts 
off the chamber heaters and actuates a red 
warning light if the internal temperature 
exceeds the predetermined limit. A pro- 
grammer permits humidity time cycles jn 
conformance with MIL-E-5272C. Power re- 
quirement is 110 volt, 60 cycle, single phase, 


PRICE: $1,290.00. AVAILABILITY: 30 days. MFR: 
Wyle Laboratories, Dept EP, El Segundo, Calif, 
SALES OFFICES: See eem p. 1888 (1961-62 Eq) 
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tected by water jackets, with inlet and out- 
let connections provided. 


A control box, mounted on top, contains 

all electrical equipment including a thermo- 
couple vacuum gage meter. A _ thermo- 
couple pyrometer provides temperature 
control. 
PRICE: $1,695.00. AVAILABILITY: 30 days. MFR: 
Temperature Engineering Corp., 1 Tempcor Bivd.,, 
Dept EP, Riverton, N. J. SALES MGR: N. Burstein, 
829-3880 
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power factors. Where load power factor is 
fixed, special units can be supplied to cor- 
rect to unity. 

Other models of this series are available 

to satisfy higher power levels and a wide 
range of industrial and military applica- 
tions. 
PRICE: $50.00-$500.00. AVAILABILITY: 4 wks. MFR: 
Polyphase Instrument Co., East Fourth St., Dept 
EP, Bridgeport, Pa. SALES MGR: R. Simmons, BR 
9-4660; for nearest rep see eem p. 1813 (1961-62 
Ed.) 
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at +7.5%, 40 db min at 0.57 and 1.75 times 
the center frequency. Relative attenuation 
of the 30% bandwidth units (channels A-E) 
is 3 db max at +15%, 40 db min at 0.40 
and 2.5 times the center frequency. 


PRICE: $35.00-$40.00 ea (sm qtys). AVAILABILITY: 
From stock. MFR: Hisonic, Inc., P. 0. Box 534 
Dept EP, Shawnee, Kansas. SALES MGR: W: 
Bonebright, ME 1-8654; for nearest rep see eem p- 
1747 (1961-62 Ed.) 
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CURRENT GOVERNOR 


Model CS-111 


* Constant Current 


@ Precision Current Source 
e Transistor and Diode Tester 


h Accuracy 
» Hah NO Exolnt Stl meh 


For testing and measurement of 
transistors, diodes, clutches, solenoids, 
meters, other current sensitive devices. 


e Current Range is 10ua to 500 ma 
with 5 decade selectors. 

e Regulation and stability 0.05% 

@ Accuracy 1% 

In use by leading companies for 

transistor avalanche test, diode 

PIV test, clutch testing, calibration. 

Literature describing this and other 


constant current sources from 0.1ya to 
30 amp. may be obtained from 


E> 

n NORTH HILLS 

| > ELECTRONICS, INCORPORATED 
GLEN COVE. L.!., N. ¥.|ORiole 1-5700 
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TELEFUNKEN 
am Si -)—— ‘ 


aS 
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Finite 
Electrical 
Tolerance Guarantees 





Infinite Superiority 
in 
Performance 


Write for 
FREE 
200 page 
Technical 
Manual 








AMERICAN ELITE, INC. 


24th Stree 
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7 GUARDIAN, 
¥ IMPULSE RELAY 


featuring 


SERIES 
670 


REDUCED COSTS 





bronze 
driving pawl 
and stop 








flat phosphor bronze 
return spring 


molded nylon bobbin nylon ratchet and cam 


positive non-jamming stop 


ET cero unique features of Guardian's Series 670 


Impulse Relay insure trouble free operation well in 
excess of one million steps. Each momentary impulse 
(up to 10 steps per second) causes relay to 
reverse its cam actuated contacts. Contact arrange- 
ments up to D.P.D.T. and ratings to 1500 watts 
non-inductive, or up to 20 amperes locked motor 

* current, motor load control on 115 volts, 60 cycles. 
Coil voltages to 230 VAC or 110 VDC. 
Applications include on/off control of lights, motors, 
appliances and speakers, among others. 





Write for information on these and other Guardian Controls 





Rotomite Series 2505 6 P.D.T. No. 24 A.C. 
Continuous Duty Stepper Hermetically Sealed Relay Midget Solenoid 


GUARDIAN W ELECTRIC 


MANUFACTURING COMPANY 
1564-KW. WALNUT ST. © CHICAGO, ILL. 
Check 37 Reader Service Card 





New Products of the Month 


F-M SIGNAL GENERATOR [RS Electronics Corp.] 
Dial Calibration Accuracy + 0.5% —Drift Less Than .01% 


Continuously tunable through a fre- 
quency range of 400 to 550 mc, model 1001 
f-m signal generator has a frequency drift 
of less than 0.015% per hour. 

The individually calibrated dial accu- 
racy is +0.5% over the entire band. Plug-in 
oscillators allow frequency check points to 
an accuracy of +0.01%. 

Output voltages are 0.25 uv to 100,000 
uv into 50 ohms, with a calibration accu- 
racy of +1 db. 

Frequency deviation ranges of 0 to 30 
ke and 0 to 300 ke, calibrated to within 
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+5% of full scale, are continuously yari- 
able. 2 
Internal or external modulation may be 
used. Line frequency and 1,000 eps internal 
modulation is provided. The unit is ex. 
ternally modulated by frequencies from 20 
eps to 100 ke. 
The 40-pound rack model is 19” x 10%” 
x 14%”. A cabinet model is available. 
PRICE: $2,500.00 to $3,000.00. AVAILABILITY: 39 
days. MFR: R S Electronics Corp., P. O. Box 11368, 
Station A, Dept EP, Palo Alto, Calif. 
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BAR GRAPH DISPLAY OSCILLOSCOPE [ Advanced Technology Laboratories] 
Displays Up To 48 Related Measurements—17” CRT 


Model 220 Profile Monitor displays up 
to 48 related measurements on a 17” ert. 
With the instrument, observance of the re- 
lationship of a series of variables to each 
other is possible, as well as to fixed refer- 
ence point. 

The 48 channels, scanned 20 times per 
second, provide comparative readout of 
temperature, pressure, strain, velocity and 
other variables. Sensitivity is adjustable 
to 5.0, 2.0 or 1.0 mv/div. 

A zero-suppression control permits ex- 
panded display of the upper region of high 


INSULATION TESTING MEGOHMMETER [ Associated Research, Inc.] 
D-C Test Potential Adjustable From 0 to 2,500 Volts 


With a maximum output current of ap- 
proximately 14 ma, the Model 2955 Vibro- 
test is designed for dielectric absorption 
tests and plotting of insulation resistance 
versus time curves. The d-c test potential 
is continuously adjustable over the com- 
plete range allowing comparison of in- 
sulation resistance at any selected volt- 
ages. 


An electronic power supply, operating 
from self-contained light weight batteries, 


level signals. When a calibrated, adjust- 
able set point is exceeded, an alarm sys- 
tem is triggered by a relay. 

The input monitor accommodates bal- 
anced or unbalanced signals up to 50 my 
without attenuation. Input impedance is 
10,000 k; common mode rejection 10,000:1. 
PRICE: $3,750.00. AVAILABILITY: From stock. 
MFR: Advanced Technology Laboratories, 369 
Whisman Rd., Dept EP, Mountain View, Calif. 
SALES MGR: R. Crews, YO 8-4461; or nearest rep 
see eem p. 1640 (1961-62 Ed.) OTHER PRODUCTS: 
See eem p. 821 
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provides high voltage dc, thus eliminating 
need for a hand-crank magneto. 
Separate 414” meters indicate test volt- 
age and insulation resistance over the 
operating range of 100,000 ohms to 50,000 
megohms. 
PRICE: $890.00. AVAILABILITY: From stock. MFR: 
Associated Research, Inc., 3758 W. Belmont Ave., 
Dept EP, Chicago 18, III. SALES MGR: R. Inman, 
CO 7-4040; for nearest rep see eem p. 1653 (1961- 
62 Ed.) OTHER PRODUCTS: See eem p. 829 
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TRANSISTORIZED FIVE-DIGIT VOLT-OHMMETER [Non-Linear Systems, Inc.] 
Provides Digital Output Signals For Printed, Tape and Card Outputs 





Model M25 volt-ohmmeter has a voltage 
measurement accuracy of +0.01% +1 digit. 
Voltage measurement range extends from 
1 to 1,000 volts and resistance range from 
10 to 1,000 kilohms. 


For automatic measuring of data logging 
systems, all control functions can be re- 
motely operated. Digital output signals 
are furnished to operate voltage compara- 
tors and printed, tape and card-punch out- 
put systems. 


Low level and a-c voltages can be meas- 


ured by combining the unit with available 
accessories. 

Overall dimensions are 19”w x 15%4"d x 

10%"h; weight is 70 lb. Power require- 
ments are 115 volts +10%, 60 cps, with an 
input power of 60 watts. 
PRICE: $6,150.00. AVAILABILITY: 90 days. MER: 
Non-Linear Systems, Inc., 261 N. Highway 101, 
Dept EP, Solona Beach, Calif. SALES MGR: T- 
Nawalinski, SK 5-1134; for nearest rep see eem p. 
1798 (1961-62 Ed.) OTHER PRODUCTS: See eem 
pp. 912, 913 
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NEW HIGH VOLTAGE RELAY 


HAS AC ACTUATION 
ELIMINATING NEED FOR 
EXTERNAL DC SOURCE 


Designated the RVS-1AC, this SPDT, normally 
closed relay will switch up to 17KV AC or DC. 
it is especially suited to systems where high 
voltages and high currents are employed. 
Some of the primary applications for this 
relay are: Switching pulse forming networks, 
antenna change over, switching in explosive 
atmospheres, switching condensers and gen- 
eral high voltage switching. 

The RVS-1AC is also available with 28 volt DC 
coil and is then designated RVS-1. 


Maximum current at 17 KV: 
Maximum current at 5 KV: 
Normal coil voltage ‘ : 
Maximum pull in voltage: 
Maximum drop out voltage: 

Maximum pull in time 20 milliseconds 
Maximum drop out time 20 milliseconds 
Contacts sealed in high vacuum mean 
long life without contact degradation. 


Send for data sheet 
RESITRON LABORATORIES, INC. 


2908 NEBRASKA AVE., DRAWER 2 
SANTA MONICA, CALIFORNIA UPton 0-7009 
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STANDARD 
HIPOT 
TESTERS 


Portable Series S 
(DC), P (AC) 


FEATURING— 
© Low cost. 
® Automatically limited maximum short 
circuit current (self-protecting). 
® Direct indication of leakage current on 
large meter. 
® Direct reading KV meter, connected di- 
rectly across high voltage output for 
maximum accuracy. 
®Extremely simple controls for use by 
inexperienced personnel. 
Continuously variable output voltage. 
® Selenium rectifiers are used for rugged- 
ness (on DC units). 


SHORTING SOLENOID OPTIONALLY AVAILABLE 
ON DC UNITS 


MODEL OUTPUT 
NO. VOLTAGE, KV 
0- 2 KV DC 


PRICE 
$220. 
230. 











| SEE GENERAL CATALOG 
> FOR OTHER TEST SETS. 


PESCHEL ELECTRONICS, INC. 


R.F.D. #1, Patterson, N. Y 
Phone Patterson, N. Y. (TRinity 8-3251) 
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SELF-NORMALLING JACK 


NEMS-CLAREE TYPE 999* 


This self-normalling jack is for use 
in applications where a “normal- 
through” condition is known to be 
of a semi-permanent nature. It 
accepts a Nems-Clarke 966-A or 
967 series patch cord plug for 
sampling or temporary re-routing. 
So used, the rear jack connection 
is automatically terminated to 70 
or 50 ohm impedance. Removal of 


plug or patch card automatically 
restores “normal-through” condi- 
tion. VSWR of less than 1.25:1 at 
frequencies up to 260 me. is 
guaranteed. Minimum interload 
capacitance is achieved by wide 
electrical separation of parallel 
conductors, bringing the figure 
well below 60 db down at 260 mc. 

*Patent applied for. 


wems-ciarke AUDIO, VIDEO & RF 


JACK PANEL 


FOR 70 OHM AND 
50 OHM LINES 











Type 99-A 
Audio Jack Panel 





Featuring high quality construc- 
tion and compact design to con- 
serve rack space, Nems-Clarke 
Jack Panels can be supplied for 
use with either RCA or Western 
Electric equipment. 


In Video and RF Jack Panels, sub- 
chassis can be furnished with pro- 
vision for 12, 18 or 24 Amphenol 
connectors and plugs to permit 
disconnection of long lines when 
necessary. Heat-treated beryllium 
copper spring contacts assure 
long, maintenance-free service. 


Silver and gold flash types avail- 
able. 

Audio Jack Panel contacts are of 
coin silver, with nickel plated steel 
jacks spaced to eliminate possibil- 
ity of splitting circuits. 

Patch cords and looping plugs also 
available. 





ps 


| Sam 


7 and 
ra RF Plug 

















VIET ELECTRONICS . DIVISION OF VITRO CORPORATION OF AMERICA 


prooucers of ITE MS-CLAREE eauiemenr 
919 JESUP-BLAIR DRIVE, SILVER SPRING, MARYLAND / 2301 PONTIUS AVENUE, LOS ANGELES 64, CALIFORNIA 
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New Products of the Month 


SHOCK WAVE GENERATOR [Omega Dynamics Corp.] 


Evaluates Pressure Sensors Under Dynamic Load 


Used for evaluation of pressure sensors 
operating under dynamic load, Model 110 
provides an arc of 25,000 volts causing air 
displacement and a subsequent shock wave 
of approximately 100 psi. Rise time of the 
shock wave front is less than 1 usec. 


Striking the pressure sensitive area of 


a sensing element, the shock wave will ex- 


cite the sensor far above its natural fre- 


quency resulting in a ringing of the sensor. 


An oscilloscope presentation of the sensor 
output signal shows a damped wave con- 
figuration. From this information the nat- 


PHOTO TACHOMETER [Pioneer Electric & Research Corp.] 
Self-Contained Unit Measures Speeds From 0 To 12,000 RPM 


Providing fast readings, accuracy and 
portability, the photo tachometer checks 
both constant speed and changing speed 
equipment. 

External power source, electrical and 
mechanical connections are not required. 
The rotating object is marked with chalk 
or tape and the tachometer is aimed at the 
path of the mark. A built-in light source 
assists in aiming and aids where illumina- 
tion is poor. 

A light sensitive photoelectric cell, re- 
sponding to minute illumination changes, 


D-C REFERENCE SOURCE [Bulova Watch Co., Inc., Electronics Div.] 
Input Range From 25-31 VDC—Output 5 VDC + 0.25% 


‘ 


With an output of 5 volts +0.25% under 
all conditions of line, load and temperature 
variation, stability after warm-up of the 
model MB-151(ZE) reference source is 
+10 uv for 8 hours. The load current range 
is 0 to 65 wa and the output ripple is 0.5 mv. 

A double-stage Zener regulation tech- 
nique provides voltage and power for in- 
strumentation use. 

Regulation is accomplished by controlling 
the base voltage of a series power transis- 
tor. With the first Zener across the input, 
the voltage changes of an unregulated 


GENERAL PURPOSE TEST INSTRUMENT [Elasco, Inc.] 
For Numerous Test And Control Applications 


Elasco-Cam Model EC101 features four 
channels, which are individually fired at 
precisely repeatable, but adjustable set- 
tings of an a-c test voltage, potentiometer 
shaft position or resistance. It can be 
utilized in the measurement and control of 
physical quantities that can be converted 
into line frequency and phase electrical 
signals or electrical resistance change. 

The standard unit consists of four sepa- 
rate channels, each with a setting poten- 
tiometer and an indicator light. As the in- 
put is varied over its range, the channels 
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ural frequency can be determined. 


Lower harmonics can be determined if 
the decay of the envelope shows a super- 
imposed frequency. From the decrement 
of the damped wave as well as the fre- 
quency, a resonance curve can be plotted 
to represent the dynamic behavior of the 
sensor. 


PRICE: $1780.00. AVAILABILITY: 6 wks. MER: 
Omega Dynamics Corp., 75 W. Green St., Dept EP, 
Pasadena, Calif. 
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transmits a signal to a pulse triggered 
computer that determines the rpm. The 
rpm count is displayed on a direct reading 
meter scale. 

Occasional calibration is performed by 

aiming the unit at any fluorescent light 
and adjusting a calibration screw for a 
reading of 7,200 rpm. 
PRICE: $95.00. AVAILABILITY: Contact Sales Mgr 
below. MFR: Pioneer Electric & Research Corp. 
743 Circle Ave., Dept EP, Forest Park, Ili. SALES 
MGR: J. Bullock, PR 1-8242 
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source are attenuated. The second Zener 
acts as a voltage reference. 


Specifications of the unit include: am- 

bient temperature range, 40°C to 90°C; 
altitude, 100,00 ft max; weight, 3 oz; size, 
1.5” square and 1.75” high. 
PRICE: $400.00 (1-5). AVAILABILITY: 4-6 wks. MFR: 
Bulova Watch Co., Inc., Electronics Div., 40-01 
41st St., Dept EP, Woodside 77, N. Y. SALES MGR: 
J. D. Harlin, NE 9-5700; for nearest rep see eem 
p. 1670 (1961-62 Ed.) OTHER PRODUCTS: See eem 
p. 736. 
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fire in turn at points corresponding to the 
settings of the channel potentiometers. 
As each channel is fired the correspond- 
ing relays are energized, thus actuating 
external circuitry. By substituting a pot 
input, this unit can replace a cam § 
driving a set of cams and microswitches. 


PRICE: $250.00. AVAILABILITY: 6-8 wks. MFR: 
Elasco, Inc., 5 Prescott St., Dept EP, Roxbury 19, 
Mass. SALES OFFICES: See eem p. 1706 (1961-62 
Ed.) 
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new... 
high 
resolution 
C.R.T. 


employs 
electro-static 
focus-lens 


This new improved high resolution C.R.T. 
developed by Thomas Electronics features: 


@ Genuine 0.001” line width 

@ Line width uniformity ratio of 1.0 to 
1.2, center to edge maximum without 
dynamic focusing 

@ No critical setup condition and no cor- 
rection magnets 

@ Employs standard commercial yoke 

@ Tubes available in 3” and 5” screen 
sizes, with high voltage terminals en- 
capsulated to high altitude specifica- 
tions 

@ Available from stock with Pl, P11, 
P16, and P24 phosphor screens 


ELECTRONICS 


INDUSTRIAL AND MILITARY CATHODE RAY TUBE DIVISION 
118—9th Street, Passaic, New Jersey « GR 3-4040 
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Partially completed production model register has four magnetic 
hannels of 1,000-angstrom thickness film. 
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Fig. 1— Block diagram of complete thin-film shift register pack. 


age includes timing, driving and read-out circuits. 


Thin-Film Shift Register 
Increases Storage Efficiency 


By KENT D. BROADBENT, Director, Solid State Physics Laboratory 
American Systems Incorporated, Hawthorne, California 


Magnetic-film system stores up to 256 bits at operating frequencies in 
excess of 2 me. Lack of inertial moving elements permits instant synchroni- 
zation with processing units having widely varying information rates. 


Continuous magnetic thin-film devices offer an 
opportunity to achieve simple, but complete, informa- 
tion processing systems within integrated structures 
consisting of ferromagnetic, conducting and insulating 
films. These systems can provide nonvolatile storage, 
translation and specific interaction of magnetic do- 
mains. The operational thin-film shift register to be 
described is an initial application of this systems 
concept. 

3y storing and translating binary information in 
and along a continuous evaporated thin magnetic film, 
the operation of this register is analogous to that of 
a magnetic drum surface on which information bits 
move instead of the drum. The continuous shifting 
system eliminates the usual cell-to-cell coupling net- 
works. 

The register consists of vacuum-deposited magnetic 
strips which act as flow channels for digital informa- 
tion in the form of discrete magnetic domains. These 
domains are pumped up or down the strips by the mag- 
netic fields of coercing electrodes. Digital information 
stored within the magnetic surfaces is thereby trans- 
lated from place to place through the surface of the 
magnetic material without moving the surface and 
without converting the magnetic information to an 
electrical signal as in magnetic toroid shift registers. 

The thin-film register thus increases storage systen. 
efficiency in terms of storage density, required power 
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and overall weight and volume. Because inertial ele- 
ments, such as those in drum or tape units, are not 
involved, thin-film systems can be synchronized in- 
stantly and at will with processing units having widely 
varying information rates. 

A block diagram of the complete thin-film register 
system is shown in Fig. 1. The self-contained system 
requires only information and synchronizing signal in- 
puts. Output is a 6-volt low-impedance signal. 


Register Structure 

A diagramatic representation of the register struc- 
ture is shown in Fig. 2. 

Information on the magnetic strips (A) is moved 
about under the influence of coercing or propa- 
gating electrodes (B), which are excited continuously 
to constitute the operating power source. Magnetic 
domains or information bits (C) are written into the 
strips by passing current through write bars (D) 
adjacent to the strips. 

The domain subsequently comes under the influence 
of the propagating network and is stepped along at the 
synchronous excitation frequency. In the operational 
devices developed, this frequency can range from zero 
to several megacycles pr second. The information will 
remain in the strips indefinitely if the exciting fields 
are turned off. 

The propagating network consists of two circuits, 
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which are driven by the four-phase current waveforms 
shown in Fig. 3. A typical 128-bit 1-me shift register 
requires a current amplitude of 0.4 amp into 2-ohm 
propagating circuits. Writing currents are several 
tenths of an ampere into write bars of less than 1-ohm 
impedance. 

Readout 

Readout from the thin-film strips is based on the 
magnetoresistive effect. 

Since the electrical resistance of the magnetic strips 
is altered by the presence of the magnetic domains 
(information bits), a current passed along the strips 
can be sensed by the readout electrodes (Fig. 2E) as 
a voltage drop on the strip segment containing the 
domain. This simple read-out system yields clean out- 
put signals of several tenths of a millivolt from a 
source impedance of less than 1 ohm. In addition, 
steady-state d-c readout may be obtained and signal- 
to-noise ratios are substantially better than those pos- 
sible with conventional inductive magnetic read-out 
methods. 

Magnetoresistive readout holds promise of remain- 
ing useful into the extremely microminiaturized sys- 
tems of the future. 


Production-Model Register 

A partially completed production-model register is 
shown in the upper part of the photograph. Four mag- 
netic channels or thin-film strips carry the domains. 
Due to domain spacing conditions within each indi- 
vidual strip, information is obtained from each strip 
only once every four propagating pulses. By staggering 
the read-in/read-out electrodes and using this four- 
strip configuration, information can be obtained from 
the register at the maximum bit rate. 

Component parts of the structure correspond to those 
labeled in Fig. 2. The rectangular tabs at each end of 
the strips introduce into the strips current which will 
permit magnetoresistive readout. Single read-out and 
read-in electrodes are shown; however, models with 
multiple write and read strips are also produced. 

The lower part of the photograph shows the other 
side of the register with the propagating structure 
applied to the surface shown in the upper device. The 
propagating structure may be applied by vacuum dep- 


Fe 2— Diagrammatic representation of thin-film subsystem 
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osition or it may be produced separately by electro- 
forming and subsequently mated to the rest of the 
device structure. 

For the devices shown, the magnetic, conducting and 
insulating films were applied by vacuum deposition on 
a l-inch by 3-inch glass substrate. The magnetic film 
is about 1,000-angstroms, while the dielectric and con- 
ducting films are several microns in thickness. 

Checking-out of the thin-film register structure 
is performed initially on magneto-optic Kerr-effect 
apparatus that makes visible the picture of magnetic 
domains on the actual operating thin film-strips; a 
beam of polarized light is directed at the operating 
thin-film surface and the reflection is examined with 
an analyzing element, either by viewing directly or on 
a closed-circuit tv screen. 

Upon successful completion of these tests, the strips 
are finished into operational packages. 

The shift register system of Fig. 1 will be marketed 
as a completely integrated operational package, includ- 
ing timing, driving and read-out circuits. Interchange- 
able with flip-flop registers and core-diode shift 
registers, the thin-film register should find immediate 
use in most buffering applications. As a replacement 
for conventional units, it can effect significant savings 
in volume, power and cost-per-bit, particularly where 
storage of 100 bits or more is required. 

Two operational models are scheduled for initial 
sales. One storing 50 bits per inch of register, is avail- 
able in sizes of 128 bits or less and operational fre- 
quencies up to 1 mc. The other model is capable of 
storing 100 bits per inch of register to a total capacity 
of 256 bits; maximum operating frequency is in excess 
of 2 mc. Both registers provide the possibility for 
domain (information bit) translation either way in 
the device. 

BIBLIOGRAPHY 


K. D. Broadbent, A Thin Film Magnetic Shift Register, 
IRE Trans on Electronic Computers, EC-9, No. 3, Sept. 1960. 





PRICE: Contact Sales Offices below. AVAILABILITY: 
January 1962. MFR.: American Systems, Inc., 1625 East 
126th St., Dept. EP, Hawthorne, Calif. SALES OFFICES: 
See eem p. 1648 (1961-62 Ed.). 
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Technician removes print of cro trace from camera 
back. Prints can be developed for two seconds in 
camera and eight seconds outside of camera 

for rapid-sequence exposures. 


High-Writing-Speed Film 


FEATURE 
ARTICLE 


for CRO Recording 


By R. Thomas B. Pierce, Jr., Technical Staff 


Polaroid Corporation, Cambridge, Massachusetts 


Subnanosecond rise-time pulses traces are recorded by 10,000 ASA equivalent-speed film. High film 


speed permits smaller lens apertures and lower crt beam intensities for sharper pictures of slower 


pulses and steady-state patterns. Eight-frame roll can be exposed and developed in less than 20 seconds. 


Absence of photographic emulsions fast enough to record 
short duration pulses, particularly those in the subnanosec- 
ond range, has been one of the biggest problems facing the 
oscillography field in recent years. Advance developments 
in accelerating potentials and frequency capabilities of mod- 
ern cathode-ray oscilloscopes often surpassed the recording 
capabilities of available films. 

The problem was partially overcome when a 3,000-ASA 
speed film was introduced about two years ago. With a max- 
imum writing rate 8-to-10 times higher than most previously 
available films for cro work, the 3,000-ASA film still had 
limitations as experimental research in nuclear physics, 
semiconductors, computer design and high-speed radar 
became more prevalent. 

To meet this need an even faster film, specifically de- 
signed for recording low-light-level sources, has been de- 
veloped. Designated as Polaroid PolaScope Type 410, the 
10,000, ASA equivalent, film has a maximum writing rate 
about twice as high as the 3,000-speed film. 

The film’s extreme sensitivity records pulses with rise 
times in the subnanosecond range—traces almost invisible 
to the human eye. 

Also, it makes it possible to obtain sharper pictures of 
slower pulses and steady-state patterns by permitting the 
use of smaller camera apertures and lower cro beam intensity 
settings. This eliminates interference from fuzziness, bloom- 
ing, jitter and undesirable modulation, even when low 
accelerating potential oscilloscopes are used. 
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In addition to higher maximum writing rate, the 10,000- 
speed film has considerably more contrast than the 3,000- 
speed material. This characteristic is also important to ac- 
curate interpretation of recorded pulses because it produces 
sharp white traces against a solid black background, even 
when filters or inefficient phosphors are used. 


Two-Second In-Camera Processing 

The new material requires 10-seconds of processing for 
complete development. 

To facilitate rapid sequence recording—where a number 
of phenomena must be recorded in a minimum of time—the 
camera shutter may be actuated and the film advanced at 
two-second intervals. Prints are developed for only two 
seconds inside the camera and a minimum of eight seconds in 
daylight or room light outside the camera. 

The developed pictures are then stripped away from the 
paper-base negative outside the camera, rather than lifted 
out of the camera’s back door as with other Polaroid Land 
picture rolls. 

Using this technique, an entire roll of film may be ex- 
posed and processed, with all eight pictures fully developed 
and ready for analysis, in less than 20 seconds. 

The new film is panchromatic and can be used with 
phosphors of all colors. Like most photographic materials, 
it responds best to high-efficiency blue phosphors such as 
the P-11. 

The film fits any oscilloscope camera equipped with a 
Polaroid Land rollfilm back. Table I lists most of the more 
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Pulsed 45-mc tuned circuit output recorded on 10,000-speed 
film. Fastest spot speed occurs along highest trace amplitude. 


widely used cro cameras that use these backs, along with 
their operating characteristics. 


Writing-Rate Determination 

The increased maximum writing rate of the 10,000-speed 
film has been compared experimentally with a number of 
other available film types—particularly the Polaroid 3,000- 
speed material—on different combinations of oscilloscopes, 
cameras and phosphors. 

While the writing rate values obtained vary slightly de- 
pending on the parameters used, the overall test results 
indicate that the new material has a maximum writing rate 
at least 1%-to-2 times higher than the 3,000-speed film. 

In most of the comparative tests, a damped sine-wave 
technique was used in which higher amplitudes in the first 
part of the signal result in higher spot speeds than those 
toward the lower amplitude end. 

The spot’s horizontal velocity is essentially negligible 
compared to its vertical velocity, so the maximum writing 
rates of films under evaluation can be computed by com- 
paring the amplitude at the point where each trace is dis- 
cernible as it crosses the X axis—the region of maximum spot 
velocity. (Frequency of the sine wave was identical to that 
of the tuned circuit.) 


Fig. 1—Pulse traces of gamma-ray excited liquid (I.) and solid 
(r.) scintillators were recorded at New York University’s Solid 
State Lab. using 2-nanosec sweep and f/1.5 lens aperture. 


The increase in maximum writing rate of the 10,000-speed 
material over the 3,000-speed film was computed as a 
direct relationship between the difference in peak amplitude 
at these two points. 

In both cases, a single pulse was applied to a 45-mc 
tuned circuit and the output applied to the vertical input of 
an oscilloscope. Sweep rate was set so that a significant 
number of peaks occurred during the passage of the spot 
across the scope face. 


Scintillation Recording 

The advantages offered by the higher maximum writing 
rate of the 10,000-speed film are of particular importance in 
research areas where high-speed transients are the rule 
rathér than the exception. 

In scintillation experiments for example, the materials are 
exposed to sources of beta particles or gamma rays and the 
resultant light pulses are converted into electrical pulses 
by a photomultiplier tube. Many of the materials produce 
pulses with durations of less than 10 nanoseconds and clear 
sharp pictures are required to accurately measure the rise 
and decay characteristics. 

Figure 1 shows the pulses produced by liquid and solid 
scintillators, using gamma-ray excitation, and recorded on 
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ASA rating difference two 
sarily reflect the true qualitative rela 
mum writing rates. The. maximum 
emulsions varies from 

uently, the maximum 

iscernible trace can 


tube phosphor, factors 

affect writing rate values. As a result, maximum 
is normally thought of in terms 

among given films and oscilloscopes, so 

ga’ with one set of parameters 
expected results with another combination. 


the new film. In all cases, the sweep rate was 2 nanosec/ cm. 
Multiple exposures were used as the pulse occurrence was 
a random phenomena with varying pulse shapes. 


Exposure Determination 
Because of the variables which exist between different 
combinations of oscilloscopes and cro cameras, it is diffi- 


Fig. 2—Square-wave traces indicate relative exposures for 
10,000 and 3,000 speed films: A was recorded at f/2.8 and 
1/50 sec; B was exposed at f/5.6 and 1/50 sec on 10,000 film. 


cult to present a comparative exposure guide which can 
be considered a rule of thumb. 

Figure 2A shows a calibration square wave recorded on 
3,000-speed film. The steady-state trace was displayed on 
a Tektronix +536 cro and photographed with a Hewlett- 
Packard +196-A camera. To attain the useable trace with- 
out blooming from overexposure, the picture was exposed 
at 1/50 sec at £/2.8. 

Figure 2B shows the same calibration square wave re- 
corded on 10,000-speed film on the same cro and photo- 
graphed with the same camera. 

To attain the useable trace—again, without blooming from 
overexposure — the lens aperture had to be closed down two 
stops to £/5.6 at the same shutter speed. 

For the same trace, then, the new film required 75 percent 
less exposure than the 3,000-speed film when the same set of 
parameters existed in each situation. 

The best technique for determining accurate exposure 
with the new film is to shoot one or two test pictures, check 
the results immediately and make any exposure corrections. 


Price: Carton of i2 rolls, $27.12. Availability: Fron 
nem Mfr: Polaroid Corp., Dept EP, Cambridge 
ss. Fy 
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A BASIC GUIDE TO 
PRECISION POTENTIOMETERS 


Precision 
Resistive tg 
Networks | 


Ortho’s complete line of precision 
resistive networks are ultra-stable, 
accurate and reliable—and are available 
to meet all applicable MIL specifications. 
Typical applications include digital 
analog conversion, summing, voltage 
and current division and reference, 
phase shift, time constant, bridged T, 
decade, integration, differentiation, 
and temperature sensitive uses. All 
networks are designed and packaged 
to custom requirements. 


The Raytron Catalog of Precision Potentiometers 
describes, illustrates and provides electrical, 
mechanical and general specifications on most of 
our standard units. Drawings, temperature rating 
curves and general engineering data are also 
included to enable rapid, accurate selection of 
potentiometers which will meet all requirements, 


TYPICAL NETWORK CHARACTERISTICS 

Type D/A Converter 
Input 13 Bit 
Overali Accuracy Better than 
+0.003% (total voltage error less than 


normal or special. 
Whatever your specifications in single-turn, 
linear and non-linear units, the name Raytron 


Y% voltage contribution of 13th bit) 
Temp. Coefficient Absolute 
+5 PPM/°C. Relative +0.5 PPM/°C. 
Stability Better than 10 PPM/Y 
Write today for full details! 


guarantees high-precision, exact performance and 
environmental compliance...at minimum cost. 


WRITE FOR YOUR PERSONAL CATALOG OF RAYTRON 


ortho PRECISION POTENTIOMETERS. 


e = 
Onf| precision senile iii a ie 


1 1 \ y a subsidiary of ifs 
Col — INSTRUMENTS FOR INDUSTRY, INC. ~"~ 


t 101 NEW T 

7 Paterson St. P aod 1, N. J. + MU 4-5858 SOUTH ROAD, HICKSVILLE, L. I., N. Y. 
Check 43 Reader Service Card Check 44 Reader Service Card 
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DIGITAL-TO-ANGLE CONVERTERS [Astrosystems, Inc.] 


Generate Precise Synchro Signals From Tape Commands 


Series A-203S-RC tape-programmable 
synchro standards employ a ratio-trans- 
former circuit to generate synchro test 
signals. An absolute accuracy of +2 sec- 
onds of are (+0.001%) is achieved at every 
5°, 10° or 15° angular increment over their 
0-360° range. Model A-203S-5RC (illus- 
trated) has a 5° resolution, -10RC has a 
10° resolution, and -15RC has 15°. 

Precision ratio transformers generate 
the correct line-to-line voltages, eliminat- 
ing the need for shielding or load-error 
correction. Quadrature and harmonic sig- 


MINIATURE D-C AMPLIFIER [Quan-T ech Laboratories, Inc.] 
Solid State Plug-in Unit—For Strain Gages & Transducers 


Frequency response of the model 205 
miniature d-c amplifier extends from dc to 
5% down at 100 ke. The unit’s drift is 3 mv 
up to 120°F, referred to the input. At con- 
stant ambient tmeperature, drift is no 
more than +250 uv. 


The amplifier provides a gain of 10 +2% 
and furnishes a 5 volt maximum peak-to- 
peak output. It is suitable for work with 
strain gages and transducers. 


Input impedance is 250k with 50 uuf 
shunt capacitance at 1 kc; output imped- 


TRANSIENT DETECTORS [Regent Controls, Inc.] 


For Transients Up To 2 Kv With 1 sec Or Greater Duration 


Transient punch-through is claimed as 
the greatest cause of semiconductor recti- 
fier failure. These two transient detectors 
detect and measure this type of transient. 

Interchangeable attenuating probes with 
several ranges increase the flexibility of 
these units. They are both portable, fully 
transistorized and battery operated. 

Model TD 761M has a calibrated meter 
readout. A stepping switch is successively 
advanced by each transient greater than 
the set point until the maximum recurrent 


AUTOMATIC CIRCUIT TESTER [Hughes Aircraft Co., El Segundo Div.] 
Card-Programmed—Unlimited Growth Capacity 


Random access card-programmed auto- 
matic circuit tester, Fact-Rc, checks wiring 
harnesses and electrical assemblies for cur- 
rent continuity and high potential. 

The tests are controlled by programmed 
IBM cards corresponding to a unit’s indi- 
vidual circuit test requirements. One card 
is required for each circuit; the machine 
processes 72 cards a minute. Circuit faults 
are noted by type and location on a print- 
out tape and by the cards as they fall into 
condition of circuit bins. 

Complete tests can be computer-pro- 


eem File System! Sec 
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nals are held below +0.115%. In operation, 
a self-contained relay matrix generates 
the required output angle in response to 
binary coded signals on a set of input lines, 
Eighteen 1-watt relays are employed, 
Maximum response time is 10 millisec, per- 
mitting the generation of as many as 50 
discrete angles per second. 
PRICE: $850.00-$3,600.00. AVAILABILITY: 3-8 wks, 
MFR: Astrosystems, Inc., 220 E. 23 St., Dept Ep, 
New York 10, N.Y. SALES OFFICES: See eem pp. 
1653, 1654 (1961-62 Ed.) 
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ance is less than 100 ohms at 1 kc. Distor- 
tion is less than 1% at rated output and 
broadband noise is 5uv with input shorted. 


This compact unit, 2” x 2%” x 1%”, is 
suited for bank operation. 


PRICE: $105.00. AVAILABILITY: Contact Sales Offi- 
ces below. MFR: Quan-Tech Labs., Inc., Dept EP, 
Boonton, N.J. SALES OFFICES: See eem p. 1818 
(1961-62 Ed.) OTHER PRODUCTS: See eem pp. 
938, 1234 


Check 169 Reader Service Card 9/61 


transient voltage is indicated on the meter. 
Accuracy is 50 volts from 0 to 1 kv and 
100 volts from 1 to 2 kv. 

Model TD 661 (illustrated) uses a dial 

to establish the set point and an indicating 
lamp for readout. Accuracy is +2% of the 
reading; repeatability is +0.25%. 
PRICE: Model TD 761M: $325.00; Model TD 661: 
$195.00. AVAILABILITY: From stock. MFR: Regent 
Controls, Inc., Harvard Ave., Dept EP, Stamford, 
Conn. 


Check 1710 Reader Service Card 9/61 


grammed if the unit under test has been 
built using IBM wiring or signal code lists. 
Accessories include a digital ohmmeter and 
and auxiliary power panel. The ohmmeter 
measures the resistance between any from 
and to points and the results are printed 
on the output tape 

PRICE: $34,500.00 (1,200 wire terminations). 
AVAILABILITY: 90 days. MFR: Hughes Aircraft Co., 
El Segundo Div., P. O. Box 92426, Airport Station, 
Dept EP, Los Angeles 45, Calif. 


Check 171 Reader Service Card 9/61 
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Poblews & Lotiléous 


(Continued from page 20) 


Angle Counter (No. 185) I am looking for an angle counter 


that meets the following requirements. Continuous display from 





000 degrees to 359 degrees for one input shaft rotation and then 
repeat the cycle from 000 degrees for any further rotation in 
the same direction. The counter must be bidirectional. Three 
digits are required but four will be acceptable. The size of the 
display should be larger than % of an inch. Large horizontal 
spacing between counter drums is not permissible. The input 
shaft speed is less than 10 rpm. 

An electrical substitute in the form of a small code wheel with 
electrical readout will be acceptable. The electrical readout 
must be direct from the code wheel. Any information regard- 


ing this matter will be appreciated. 

Solution C: I believe that our remote angle counter Model 

RAC-1 exactly meets the requirements of the problem. 
Stanley Handelman 


Theta Instrument Corp., Saddle Brook, N. J. 


(For bulletin on Model RAC-1 check 415 Reader Service Card) 


4-Input Oscilloscope Switch (No. 186) We are in quest of a 
method of injecting up to four different input signals to a 


single gun oscilloscope. These signals would have to be “quick- 





switched” so as to produce acceptable definition. 
The purpose would be to display (within limits) experimental 
flight instruments. Also, is there any way of simulating 3-D on 


an oscilloscope? 


Solution D: The Beamplexer is an instrument which injects 

10 different input signals to a sing!e gun oscilloscope. The 

signal band width of each channel is de to 1 me. The device 

is made by Burroughs Corp., Electronic Tube Div., Plain- 
field, N. J. 

J. H. Ingram, Mechanical Engineer 

US Naval Air Sta., Alameda, Calif. 


High-Low Temperature Control (No. 190) Have an urgent 





need for an ultra reliable, highly accurate thermostat or temper- 
ature control device to serve as a high or low temperature limit. 
The device must have a calibrated adjustment permitting set- 
tings to +%°C between the range of 20°C to 205°C. The 
medium to be monitored is air, moving at a relatively low 
velocity. The unit must be extremely reliable, and if it fails, 
must fail safely. 
Solution A: Our TC-800 series temperature controllers have 
been designed for multipoint temperature monitoring for 
military applications. Operating in an environment of —55°C 
to 100°C with an a-c input and a completely solid state or 
relay output, the accuracies of the unit are within the limits 
specified. 
H. Kadah 
Syracuse Electronics Corp., Syracuse 1,.N. Y. 


(Continued on page 51) 
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TELONIC 
HD-LA 
Sweeps 
RE, IF, 


and Video 


With the Telonic HD-1A Sweep Generator you 
can now cover frequencies from 1 to 900 mega- 
cycles with a single instrument for both the 
laboratory and the production line: The HD-1A 
provides continuously variable center frequency 
selection, a built-in 0 to 50 db attenuator, ex- 
ternal marker input, and provisions for up to 
eight plug-in fixed markers. 


The military type sweep unit used in the HD-1A 
assures a service life of 5 years, plus, and fea- 
tures excellent stability even at minimum sweep 
width. Flatness is *5% and display linearity 
better than 1.2:1. 


Priced at only $995.00, the HD-1A is widely 
used in design and manufacturing of IF and RF 
amplifiers, broad-band video equipment, and 
other devices requiring broad center frequency 
testing. Function-wise, it will normally replace 
a number of ordinary signal or sweep generators. 
Full details on Bulletin T-209A. 


a 
INDUSTRIES, INC. 


BEECH GROVE, INDIANA—PHONE STATE 7-7241 








NEED ONE NOW? 24 HOUR DELIVERY VIA 
TELONIC JET ORDER SERVICE 
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New Products of the Month 


AMPERE HOUR METERS [Curtis Instruments, Inc.] 


For Space And Weight Saving Applications 


o— 





2 


Model 150 is a direct reading micro- 
coulometer with an active scale length of 
1”. The meter’s principle of operation is 
based on Faraday’s law for electrochemi- 
cal disposition. It consists of a drawn cap- 
illary glass tube containing a mercury 
anode separated from a mercury cathode 
by a liquid electrolyte gap. Under applied 
voltage, current flow transfers mercury 
quantitatively across the electrolyte, giv- 
ing linear displacement of the gap down 
the length of the tube. 

This device meets the requirements of 


INDUCTANCE BRIDGE [Boonton Electronic Corp.] 


For Audio Frequency Range Measurements From 0.4 To 20 Kc 


Model 63B is a calibrated variable fre- 
quency oscillator coupled to a modified 
Maxwell bridge. It includes a _ self-con- 
tained tunable null detector providing dis- 
crimination against unwanted distortion. 


The instrument features direct reading 
calibration of both the inductance and re- 
sistance dials. 


Specifications include: 850” of calibrated 
dial with resolution to 0.01%; inductance 
range, 0.02 microhenry to 11.0 henry; re- 


eem File System! Sec 
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MIL-E-5272C for vibration and shock and 
has an operating temperature range of 
—30°C to 110°C. 

Model 150E is electrically identical to 

Model 150 but is housed in a plastic case 
with a ten division scale. It is available 
with radial leads or pins for mounting on 
pin jack receptacles. 
PRICE: Mode! 150, $5.00; Model 150E, $8.00. 
AVAILABILITY: From stock. MFR: Curtis Instru- 
ments, iInc., 45 Kisco Ave., Dept EP, Mount 
Kisco, N. Y. 


Check 172 Reader Service Card 9/6] 


sistance range, 0.002 ohm to 110k ohms; 
accuracy, 0.25%. 


The instrument is suitable for laboratory 
or production applications. 


PRICE: $1,500.00. AVAILABILITY: 60-90 days. SIFR: 
Boonton Electronic Corp., 738 Speedwell Ave., 
Dept EP, Morris Plains, N. J. SALES MGR: H. 
Michels, JE 9-4210; for nearest rep see eem p. 
1665 (1961-62 Ed.) OTHER PRODUCTS: See eem 
p. 840 


Check 113 Reader Service Card 9/61 


TRANSISTORIZED OPERATIONAL AMPLIFIER [Boonshaft & Fuchs, Inc.] 


Loop Gain 10’, Power Output + 50 Volts At 25 Ma 


A-solid state chopper and oscillator in 
this compact d-c amplifier provide a stabil- 
ity of 10 wv in 24 hr. The TR-1 is used in 
servo systems, analog computers and meas- 
uring circuits. 


The unit’s high output voltage allows an 
appreciable margin between operating 
voltage and noise voltage. Its high current 
capabilities make possible direct operation 
of comparatively low impedance potentiom- 
eters. 


Output power from 0 cps to 1 ke is +50 


volts at 20 ma. For +25 volt output, current 
is 100 ma. Input impedance is approxi- 
mately 1 megohm and open loop output 
impedance is 250 ohms. 

For a loop gain of 10 (10:1 feedback) 
output impedance is 0.1 ohm. 
PRICE: $375.00. AVAILABILITY: Stock to 60 days 
(depending on qty). MFR: Boonshaft & Fuchs, Inc., 
Hatboro Industrial Pk., Dept EP, Hatboro, Pa. 
SALES OFFICES: See eem p. 1665 (1961-62 Ed.) 


Check 174 Reader Service Card 9/61 


RADIO FREQUENCY WATTMETER AND LOAD [Bird Electronic Corp.] 
Power Ranges 25 To 1,000 Milliwatts—Frequency 30 To 500 Mc 


Model 6254 r-f wattmeter and load is 
designed to measure power output of 50- 
ohm systems in the milliwatt range. 


Any one of six standard ranges may be 
specified. Full scale readings are 25, 50, 
100, 250, 500 or 1,000 milliwatts. Power is 
direct reading over the range from 30 
to 500 me with less than 1.15 vswr. Accu- 
racy is +5% of full scale. 


This light-weight, portable unit can be 
used as a rugged laboratory or field stand- 
ard. Other uses include maintaining or 


troubleshooting low power transmitters, 
oscillators and accessory equipment such 
as connectors, switches, relays, filters, tun- 
ing stubs, and patch cords. 


The instrument is suited for calibrating 

measuring equipment such as attenuators, 
couplers and bolometers. 
PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: Bird Electronic Corp., 30303 
Aurora Rd., Dept EP, Cleveland 39, Ohio. SALES 
MGR: J. James, CH 8-1200; for nearest rep see 
eem'p. 1663 (1961-62 Ed.) 


Check 1715 Reader Service Card 9/61 
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DIGITALLY MEASURE 
; 


A Digit 
deans Mesturing Spe; tom 
© Wve saf Coy rte ined 
Viner 


This = ELE. B. 16-page data file tells how you can 
take standard digital instrumentation and build a 
DME* system that will digitally and precisely 
measure all or any of the following: 
DC volts, AC volts, Resistance, 
Frequency, Period, Frequency 
Ratio, Time Interval. 
For your copy, write to: 
COMPUTER MEASUREMENTS COMPANY 


12970 Bradley Ave. * San Fernando, California 
“Digitally Measures Everything 


Check 46 Reader Service Card 








mm MILITARY CASES 


COMBINATION + TRANSIT - INSTRUMENT 
MIL-T-945, T-4734, 1-21200, STD-108, C-4150 


OVER 1.000.000 
VARIATIONS AVAILABLE 
NO DIE CHARGE 


Your choice of over 1,000,000 variations in dimensions, proportions, metals, 

finishes, and custom accessories for military combination, transit, instru- 

ment and portable cases. Whatever your need, the MM (multi-measure) 

method gives you high production savings even on custom runs as low as 25 

~~. A end us your print or requirements direct or contact your MM rep- 
sentative. 


FREE: Send for free catalog ans dimension specification sheets 


MM ENCLOSURES, .. 


BEECH GROVE, 


High Power 
Sweep 
To 1250 MC 
Keven 


TPELONIC 


With a maximum output of 14 volts — 4 watts, 
Telonic PD Sweep Generators provide a new era 
in sweep techniques. They operate in 4 different 
modes — swept RF, modulated swept RF, CW, and 
modulated CW—selected by a function switch. Their 
display linearity is better than 1.2:1, and output is 
flat within *7.5% over the maximum sweep width. 


The instrument’s built-in turret attenuators provide 
a range of 0 to 59 db in 1 db steps with direct dial 
readout of attenuation value. Provisions for an ex- 
ternal marker and fixed plug-in markers are also 
included. 


Available in 7 models covering various frequency 
ranges up to 1250 mc, the PD units are ideal for 
high power applications. Since their output level 
is 100 times greater than that of other sweep gen- 
erators, the usefulness of swept techniques is greatly 
expanded. In fact, the response of a device having 
as much as 60 or 70 db loss can be easily displayed 
on a high-gain oscilloscope with a PD unit. 


Specifications on all PD models may be obtained 
from Technical Bulletin T-217B. 


a 
INDUSTRIES, INC. 





NEED ONE NOW? 24 HOUR DELIVERY VIA 
TELONIC JET ORDER SERVICE 


INDIANA— PHONE STATE 7-7241 





111 BLOOMINGDALE RD., HICKSVILLE, N. Y. | 
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New Products of the Month 


WIDE BAND OSCILLOSCOPE [Precision Apparatus Co., Inc.] 
Covers D-C To 5 Mc Range—Down 5 Db At 5 Mc 


eem File System! See 
[iectronic engineers masie’ PEIOY 


Engineered for applications from ultra- 
low frequency analysis to high-frequency 
color tv, Model ES-150 oscilloscope covers 
the range between d-c and 5 me. 


The vertical channel d-c amplifier has 
a d-c sensitivity of 70 mv/in; a-c sensitivity 
is 25 mv rms/in. 


With d-c coupling, frequency response 
is within 3 db to 4.5 me and within 5 db at 
5 me; a-c frequency response is 3 db from 
1 cps to 4.5 me and 5 db at 5 me. Rise time 


F-M SIGNAL GENERATOR [Meicrodot, Inc.] 
Single Dial Control, Frequency Range 400 To 550 Mc 


Featuring direct six-plane digital read- 
out of frequency accurate to within 1 ke 
Model 412 f-m signal generator checks out 
command receivers operating in the 400- 
550 me band. 

Continuous frequency coverage is pro- 
vided by a single tuning control. 

Frequency accuracy is 0.002%, fre- 
quency stability is 0.0005%/hr and output 
is 0.1 wv to 1 v (accuracy +1 db). 

This unit can be frequency modulated 
up to +300 ke by an external modulating 
signal varying in frequency from 300 cps 


Designed for production and receiving- 
insp€ction testing, this nonlinear poten- 
tiometer conformity tester has operating 
accuracy of 0.001% full scale for generated 
voltages and +30 seconds are for shaft 
positioning. 


For automatic deviation measurement 
from predetermined voltage transfer func- 
tions, the unit has a programmed tape 
reader which controls sequencing of test 
parameters and selection of standard ref- 
erence voltage at various shaft positions. 


IN-CIRCUIT TRANSISTOR TESTER [Hickok Electrical Instrument Co.] 
Measures A-C Beta, 5% Accuracy—Icho Ranges 0-5 a, 0-5 Ma 


In-circuit transistor tester model 1890 
measures a-c beta with 5% accuracy at 25 
ohms impedance. Dynamic input resistance 
of low and medium power diodes can be 
measured in or out of the circuit. 

Specifications include: I¢bo ranges, 0-5 
wa, 0-5 ma; I¢ ranges, 0-1 ma, 0-10 ma, 
0-100 ma; beta ranges, 0-50, 0-100, 0-200, 
0-400. Beta test accuracy is +5% for cir- 
cuit impedances above 25 ohms on the 
0-100 beta range. 

Collector voltage is variable in three steps 
to 4.5 v and collector current is variable 
from 0 to 100 ma. 


is better than 0.08 usec. Input impedance 
is 1.5 megohms shunted by 23 uuf. 

The horizontal channel output amplifier 

has a sensitivity of 0.6 volt rms/in. Fre- 
quency response is within 3 db from 1 
cycle to 400 ke. Input impedance is 5 
megohms shunted by 23 uuf. 
PRICE: $149.95. AVAILABILITY: 10 days to 2 wks. 
MFR: Precision Apparatus Co., Inc., 70-31 84th St., 
Dept EP, Glendale, N. Y. SALES MGR: Sidney s. 
Fleischman, TW 4-4290; for nearest rep see eem 
p. 1815 (1961-62 Ed.) 


Check 1716 Reader Service Card 9/6] 


to 100 ke. Internal f-m modulation to +300 
ke is provided by frequencies of 400 cps 
and 1 ke. 


Deviation adjustment is 0-300 ke and 
deviation meter ranges are +30 kc, +150 
ke, and +300 ke. Modulation input imped- 
ance is 560 or 20,000 ohm. 

PRICE: Less than $10,000.00. AVAILABILITY: 90 
days. MFR: Microdot, Inc., 220 Pasadena Ave., 
Dept EP, Pasadena, Calif. SALES MGR: J. B. Lind- 
sey, MU 2-3351; for nearest rep see eem p. 1783 
(1961-62 Ed.). OTHER PRODUCTS: See eem p. 707 


Check 177 Reader Service Card 9/61 


NONLINEAR POTENTIOMETER CONFORMITY TESTER [Jovathan Electronics Corp.] 


Provides Automatic Deviation Measurement 


A two channel oscillograph recorder pro- 
vides continuous record of potentiometer 
error. Readings in full scale range values 
of 0.01, 0.05, 0.50 and 1.0 percent error are 
displayed on a panel meter. 

An average potentiometer can be tested 
at 36 points in less than four minutes. 
PRICE & AVAILABILITY: Varies with requirements. 
MFR: Jonathan Electronics Corp., 720 E. Walnut 
St., Dept EP, Fullerton, Calif. SALES MGR: John 
Meyer, LA 6-4651; for nearest rep see eem p. 
1762 (1961-62 Ed.) 


Check 178 Reader Service Card 9/61 


The a-c test signal is a 1,000 cps sine 
wave with variable amplitude, calibra 
at 5 wa base current for the 0-100 beta 
range. Transistor input resistance range 18 
Rin 50-10,000 ohms. 

The unit is fully transistorized and bat- 

tery powered. 
PRICE: $335.00. AVAILABILITY: From stock. MFR: 
Hickok Electrical Instrument Co., 10514 Dupont 
Ave., Dept EP, Cleveland, Ohio. SALES MGR: H. J. 
Zimmerman, LI 1-8060; for nearest rep see eem P- 
1747 (1961-62 Ed.). OTHER PRODUCTS: See eem 
pp. 880, 882 
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D (Gaya D 
up to 5000 volts 


New Series 300 line of high voltage 
DC-to-DC Converters adjustable or 
regulated for nucleonic, photo multi- 
pliers, CRT and research applications 
—all available immediately from stock. 


@ Inputs from 1.25V to 28 V.D.C. 
© Outputs from 500V to 5000 V.D.C. 
© Transistorized Circuitry 
@ Standard Octal Plug 
© Fully Encapsulated 
@ —21° to +51°C Operating Temperature 
@ Less than 1% Ripple 
@ +1% Regulation 
@ MIL Specs Models Available 
Check UTP for a complete line of 


modular, bench and rack type power 
supplies. Write for complete catalog. 


Prompt quotations on custom requirements. 


UNIVERSAL TRANSISTOR PRODUCTS CORP 
Dept. E © 380 Oak St, Copiague, L.1., New York ¢ MYrtle 1-8055 


A Member of the Telechrome-Hammarlund Family 
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eem 


THIS SYMBOL IS SAVING VALUABLE TIME FOR 
ENGINEERS — PURCHASING AGENTS — 
MANUFACTURERS 


Over 9,100 filing systems are now in use based on the eem File 
Numbers. Many are departmental and company-wide systems in 
operation at the nation’s leading plants including Grumman Air- 
craft, Bulova, Baird-Atomic, North American Aviation, Litton 
Industries, Electronic Equipments Div., Aerojet-General, Lock- 
heed, General Electric, The Martin Co. 


More and more engineers and purchasing agents are using the 
eem File System. More and more electronic manufacturers are 
helping their customers save engineering time by imprinting 
the eem File Numbers on catalogs and literature. 


START YOUR FILING SYSTEM TODAY! 


FREE TO ENGINEERS! Product FREE TO MANUFACTURERS! 

Index and information on how to Rubber stamps, artwork, printing 

set up your personal filing system. cuts and special Product Index 
that lists 2800 products and their 
eem File Numbers. 


Check 326 Reader Service Card Check 331 Reader Service Card 
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Precision 
Ri 
Attenuators 
Krom 


TELGaC 


The wide selection of Telonic RF Attenuators 
presents the electronic design engineer with an 
off-the-shelf unit for a variety of applications. 
Available in turret, dual turrets, gangs, and 
toggle switch styles, each Telonic attenuator 
carries the same characteristics of high quality 
and accuracy at a low, low cost. 


Turret attenuators, such as the TA-50 shown 
above, are used individually or collectively to 
cover ranges as wide as 110 db in 1 db steps, 
frequencies up to 1250 mc, with accuracies ap- 
proaching high-priced microwave units. Multiple 
turret attenuators are capable of operating two 
separate RF circuits, or may be used in series. 
Rotary switching action is positive and without 
the inconvenience of push-pull mechanisms. 


Toggle switch attenuators cover a range up to 
102 db in 9 db steps over 0 to 300 megacycles. 
Featuring ruggedness and high reliability, these 
attenuators are available in both standard and 
custom versions. 


Full details on all types are available in Data 
File T-400. 


a 
INDUSTRIES, INC. 
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New Products of the Month 


PHASE 


Measures Phase Angle Directly In Degrees 


U N I T [Hewlett-Packard Co.} 


Plugging into this firm’s’ models 524 
B/C/D electronic counters, model 526D 
phase unit equips the counters to measure 
any lead or lag phase angle between two 
signals in the 1 cps to 20 ke range. 

For frequencies from 396 to 404 eps, a 
X3,600 frequency multiplier provides read- 
ings direct in tenths of degrees. At other 
frequencies readings are presented in time 
units, with a resolution of 1 microsecond 
for full frequency range. 

Measurement accuracy is +0.1° 
+(F Fe) x 360°, where Fy is the frequency 


VIBRATION ANALYZER [Optron Corp.] 
Performs Complete Waveform Analysis From 20 To 20,000 CPS 








Simultaneously measuring amplitude and 
frequency of each component in a complex 
waveform, Model 800 produces a perma- 
nent, calibrated record. Prior to scanning, 
the chart pen indicates the control settings 
for full-scale amplitude and frequency dec- 
ade. The entire operation ‘proceeds auto- 
matically. 

This vibration analyzer employs a varia- 
ble filter whose bandwidth is a constant 
percentage of the frequency to which it 
is tuned. The precalibrated strip-chart is 
driven synchronously with the filter. 


INKLESS EVENT RECORDER [Esterline Angus Instrument Co., Inc.] 
Can Operate 50 Days Without Chart Change 


% 


Available in a 10-channel or 20-channel 
model, this 620 event recorder with Tem- 
pen uses electrically heated stainless steel 
styli instead of ink to write information on 
special paper. Power to heat the styli can 
be obtained from a 120 v, 50 to 60 cycle 
source or from a 12 v storage battery. 

This device features special chart paper 
with a non-wax finish eliminating marred 
records caused by external heat or dis- 
coloration from strong light, and a rheo- 
stat to control the width of lines made by 
the styli. 


CONDUCTIVE MOLDING COMPOUND [ Mesa Plastics Co.] 


Plastic Material Has Resistance Less Than “2 Ohm/Cubic Cm 


Thermosetting plastic material Diall 
1610 has 2.5 mhos/cm conductivity. 


The compound is claimed to have excel- 
lent molding properties and is produced in 
loose powder form for compression or 
transfer molding at standard temperatures. 


The illustration shows two 1.5-volt bat- 
teries connected in series with a bar of the 
material and a 3-volt bulb. A brilliant light 
is obtained regardless of probe position on 


eem File System) Sex 


[crn enor mes BEANO 


of the phase-measured signal and F¢ is the 
counted frequency, (assuring noise is 65 
db below signal and counted frequency 
error is negligible). 

Compensated input step attenuators per- 

mit phase angle measurement of signals 
ranging from 5 to 120 volts rms with ful] 
specified accuracy. 
PRICE: $750.00. AVAILABILITY: 12 wks. MER: 
Hewlett-Packard Co., 1501 Page Mill Rd., Dept Ep, 
Palo Alto, Calif.; for nearest rep see eem p. 1746 
(1961-62 Ed.) OTHER PRODUCTS: See eem pp. 
555, 870-879, 1016-1018, 1161 


Check 180 Reader Service Card 9/6] 


eem File System! Sec 
electronic engineers master BCL1010) 


A preamplifier (Model 801) is available 
for use with low level signals. 

The unit may be used to analyze out- 
puts from accelerometers, microphones, 
strain gages, pressure pickups and similar 
transducers. 


PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Optron Corp., 335 So. Salinas St., Dept EP, 
Santa Barbara, Calif. SALES MGR: E. Marier, WO 
5-6104; for nearest rep see eem p. 1801 (1961-62 
Ed.) OTHER PRODUCTS: See eem p. 916 


Check 181 Reader Service Card 9/61 


Synchronous motor, selsyn and phantom 

chart drives may be used. Available chart 
speeds range from % inches per hour to 6 
inches per second. All charts are 80 feet 
long and have rectilinear coordinates ar- 
ranged so that the occurrence of events 
may be timed. 
PRICE: $500.00 (10 channel model); $600.00 (20 
channel). AVAILABILITY: From stock. MFR: Ester- 
line Angus Instrument Co., Inc., P. O. Box 596, 
Dept EP, Indianapolis, Ind. Reps: See eem p. 1717 
(1961-62 Ed.) 


Check 182 Reader Service Card 9/61 
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the plastic bar. 


Applications include waveguide and r-f 
connectors. Pilot users of the material have 
found it particularly well adapted to the 
production of printed circuits where a flush 
surface is desired. 

PRICE: $2.75/Ilb. AVAILABILITY: Stock to 5 days. 
MFR: Mesa Plastics Co., 12270 Nebraska Ave, 
Dept EP, Los Angeles 25, Calif. 


Check 183 Reader Service Card 9/61 
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Problews & Lobitions 


(Continued from page 45) 


Experimental Coil Winder (No. 191) We are interested in 


a small inexpensive coil winding machine, either hand or motor 





driven, for experimental laboratory, not production, use. It 
must wind either single layer or pie wound coils with reason- 
able reproducability. The machine must handle small commer- 
cial adjustable core coil forms, cylindrical stock, and rod stock 
with axial leads. Wire sizes would be roughly #20 to #38. 
Speed is unimportant. We don’t want a toy, but price must be 
under $150.00 


Solution A: Our company manufactures a machine for wind- 
ing bobbins, chokes, transformers, or most coils. It has 4” 
chuck, counter and attachment to wind honeycomb, pi, bas- 
ketweave, and other types. Delivery is three weeks; price 
is just under $150.00 FOB. 


Lynn Barton 


Neo-Tronics, Inc., Dallas 6, Texas 


Solution B: I would suggest a Morris Coilmaster, a hand 
operated device which will wind all types of coils and is 
adjustable for pi spacing and various diameter and types of 
coil forms. The unit will accept No. 22 to No. 40 wire and 
sells for $6.95. 


M. K. Jahnke, Electronic Engineer 
Boeing Company, Seattle 


Solution C: An inexpensive experimental coil winder can 
be had by modifying a small metal cutting lathe, designed 
for thread cutting—right or left hand—from 8 to 96 threads 
per inch. The spacing can be varied infinitely by using the 
hand crank. 


The thread cutting tool is easily replaced with a wire feed 
jig mounted on the carriage. 


The carriage normally moves in one direction at a time, 
but this can be stopped and reversed easily by mounting 
limit switches on the lathe bed. If variable speed is desired, 
use a shunt wound a-c motor with a variable transformer. 
The universal three jaw chuck will handle most forms up 
to 6 inches. This lathe is available for approximately 
$130.00 including constant speed motor and chuck. A vari- 
able transformer such as the Superior Powerstat Model 116 





D.F.D.F, 
Co-Axial 
Switch 

Dy 
sPHEOIG 


Low VSWR and minimum cross-talk are just 
two of the many advantages you'll get with 
Telonic’s TS-1 co-axial switch. A double pole, 
double throw unit, the TS-1 is compact, light 
in weight, and precision made to give the ulti- 
mate in service. Useful to 1500 me, it has a 
VSWR less than 1.1:1, insertion loss below .1 
db, and cross-talk rejection of over 70 db, all 
at 1000 mc. 


Ideal for circuit switching applications where 
constant impedance is required, the TS-1 is 
made for lab, production, and field use. Point 
contact design and positive detent action assures 
precise repeatability. Silver-plated, self cleaning 
contacts guarantee long, trouble-free operation. 


Normally furnished with indicator knob and 
BNC connectors, the TS-1 is also available in 
custom versions. Two or more may be stacked 
in tandem, and wafer switch sections may be 


added if desired. 


Complete specifications are available in Techni- 


cal Bulletin T-226. 


5 


or 116U would be satisfactory. 


INDUSTRIES, INC. 
R. M. Vander Veen, Process Development Section BEECH GROVE. INDIANA~— PHONE STATE 7-7241 
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NEW PRODUCT 
LITERATURE 


ANTENNAS & ACCESSORIES Sec. 1200 

Expanded 24-page catalog 598 de- 
scribes a complete line of two-way an- 
tennas and accessories. It incorporates 
electrical and mechanical specifica- 
tions, impedance curves and vertical ra- 
diation patterns. 


An engineering section contains in- 
formation on gain and propagation, with 
examples and curves. The catalog con- 
tains full information on foam polyeth- 
ylene insulated, aluminum sheathed, 
Spir-O-foam coaxial transmission line. 
Prodelin, Inc., 307 Bergen Ave., Dept 
EP, Kearny, N. J. 

Check 261 Reader Service Card 


VOICE RECORDER Sec. 1300 
Details of the RA-1651 signal-actu- 
ated voice recorder are available in 
four-page bulletin 3.2. This magnetic 
tape recorder is designed for use where 
a record of all messages must be kept 
continuously. It automatically stamps 
time and date directly on the tape. Op- 
erating speed is %” per second. Westrex 
Recording Equipment, 6601 Romaine 
St. Dept EP, Hollywood 38, Calif. 
Check 262 Reader Service Card 
COMPONENT CONTAINERS Sec. 1400 
An illustrated 32-page catalog de- 
scribes square, round, and rectangular 
cases for packaging electronic compo- 
nents. Cases are available in steel, brass, 
copper, aluminum, and mumetal. Also 
described are Hypersil core transformer 
brackets. Olympic Products Co., Inc., 
Dept EP, Alpha, New Jersey. 
Check 263 Reader Service Card 
R-F ROOMS Sec. 1400 
A four-page bulletin #500 describes 
in detail the patented construction of 
double electrically isolated r-f rooms 
with built in demountable sections. 
Minimum attenuation is 120 db in the 
S-band. Erik A. Lindgren & Associates, 
Inc., 4515 N. Ravenswood Ave., Dept EP, 
Chicago 40, Ill. 
Check 264 Reader Service Card 


POLYSTYRENE DIELECTRIC 

CAPACITORS Sec. 1500 

Bulletin No. 2-61 contains four-pages 
of temperature, precision, dissipation 
and insulation resistance data on seven 
types of dielectrics. The booklet com- 
pares common polystyrene with mylar, 
teflon, paper, silvered mica and ceramics. 
Arco Eiectronics, Inc., Dept EP, Great 
Neck, N. Y. 

Check 265 Reader Service Card 


REFERENCE ON SILICONE FLUIDS Sec. 1600 

Publication S-9 is a 20-page booklet 
which differentiates between available 
grades of silicone fluids, according to 
viscosity, and classifies them on the 
basis of physical properties. General 
Electric, Silicone Products Dept., Dept 
EP, Schenectady 5, N. Y. 

Check 266 Reader Service Card 


PRINTED CIRCUITS Sec. 1700 
The proceedings of the Institute of 
“Printed Circuits are available. Also avail- 
able is a paper bound edition of “How 
to Design and Specify Printed Circuits.” 
Prices are $5.00 per copy for the pro- 
ceedings; $1.00 per copy for the book. 
Institute of Printed Circuits, 27 East 
Monroe, Dept EP, Chicago 3, Ill. 


TRANSISTOR AMPLIFIER PACKAGES Sec. 1700 
Technical bulletin +#42-1018 con- 
tains specifications of four standard 
PEC transistor amplifier packages. Data 
on these four stage units ranging in 
power output from 0.5 mw to 3.0 mw in- 
cludes frequency response curves, 
noise level and load output. Size varies 
from 1%" x 14%” x ™%,” for the 3.0-mw 
unit to Y2” diameter x %4” thick for the 
0.5-mw unit. Centralab, The Electronics 
Div. of Globe-Union Inc., 900 East Keefe 
Ave., Dept EP, Milwaukee 1, Wis. 
Check 267 Reader Service Card 


FIVE MEGACYCLE GATE MODULE Sec. 1700 

Tech Bulletin 60-Q describes Type 
2011 DG Logix block diode gate. With 
two independent four-input diode gate 
circuits, the units can be used as a 
negative input Or gate for pulses or 
levels or as a positive input Anp gate 
for levels. Rese Engineering, Inc., A and 
Courtland Sts., Dept EP, Philadelphia 
20, Pa. 

Check 268 Reader Service Card 





INDUCTORS Sec. 1800 

Forty-eight page catalog No. 62 lists 
more than 1,500 inductors. Included 
are specifications on molded (mil-type) 
r-f chokes, i-f transformers, adjustable 
coils wound on stable ceramic and res- 
inite materials, and replacement coils. 
J. W. Miller Co., 5917 South Main St., 
Dept EP, Los Angeles 3, Calif. 

Check 269 Reader Service Card 





ELECTRICALLY VARIABLE INDUCTORS Sec. 1800 

Catalog 61 contains 15 pages of in- 
formation on Vari-L inductors, which 
operate on a saturating core principle 
rather than mechanical adjustment. In- 
cluded are photos, curves, and speci- 
fications. Vari-L Company Inc., 207 
Greenwich Ave., Dept EP, Stamford, 
Connecticut. 

Check 270 Reader Service Card 





CLOSED CIRCUIT TV Sec. 1900 
Eight-page catalog 6-205 presents 
general applications of closed-circuit 
television systems. Kin Tel Div., Cohu 
Electronics, Inc., 5725 Kearny Villa Road, 
Dept EP, San Diego 12, Calif. 
Check 271 Reader Service Card 





VARIABLE ATTENUATORS Sec. 1900 
Seven types of variable r-f attenua- 
tors are described in catalog page 
OF9B. Illustrations and specifications 
are included. Ortho Filter Corp., 7 Pat- 
erson St., Dept EP, Paterson 1, N. J. 
Check 272 Reader Service Card 
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PH AALL-PAK 


Hall effect devices 


i -PAK 
200 Transverse Field HALL P 


Model BH 
i -PAK 
== Model BH203 Axial Field HALL-PA' 


Elements Shown Actual Size 


Non-inductive construction, making possible new and improved AC applications 

Low noise output — improved low level performance 

High Hall output combined with low zero field output voltage; eliminates need for 
external nul! voltage compensation in many applications 

Operating Temperature Range: —40°C to +-85°C 

New magnetic sensing devices with high performance stand- 
ards never before attainable commercially. Many applications 
in measurement and control of magnetic fields. (gaussmeters: 
magnetometers; production testing; AC or DC fields: magnetic 
tape, ink and film) wherever a 
magnetic transducer or Hall 


multiplier is needed. 


Write for details. 





is we 

5 ELL Inc. 
1356 NORTON AVE. 
COLUMBUS 12, OHIO 
PHONE AX 4-4906 


ELECTRONIC DESIGN 
DEVELOPMENT © MANUFACTURING 
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KNOBS for 
INDUSTRY 


Molded bakelite knobs, available in a wide variety of 
standard styles and sizes for general equipment and ap- 
paratus use. Fully listed in SMITH Catalog (see below). 


Ri ea 


INSTRUMENT KNOBS 


2 











BINDING POST 
KNOBS 


Sr 


LEVER KNOBS 


Sy 


CONTROL KNOBS 


Ges 
eS & 
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" KNOB DIAL PLATES 








» HIGH PURITY 


0005” 


@.¢@ 


PUSH BUTTON 
KNOBS 


ae 














FOR CRITICAL (4 
ELECTRONIC 
APPLICATIONS! 


© Gallium Gold © Tungsten Platinum © 99.999% Gold 
99.99% and 99.999% Purity Aluminum @ Antimony Gold 
© Iridium Platinum @ Ruthenium Platinum. 


Other metals available: Aluminum and alloys, bare and 
tinned copper, silver-plated copper, beryllium copper, 
brass and alloys, phosphor bronze, lead and solder alloys, 
monel-nickel, resistance wire, stainless steel, both high 
and low carbon steel, copper-coated steel...in wire, 
ribbon, braided and stranded. FAST DELIVERY! For technical 
data, prices and samples, write to Dept. B. 


tm NESO 


666 Passaic Ave., West Caldwell, 


ALLOY 
PRODUCTS CO. 


N.J. © Capitol 8-0400 
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CONTROL PLATES | PAKELITE HANDLE 


METER CASES 
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NEW Free Catalog! 


PURCHASING AGENTS 
& ENGINEERS 








VERNIER DIAL 
MARKERS 


sii 


CWT H. 


1'ncoRPORATED 


2326 Nostrand Avenue, Brooklyn 10, N. Y. 
Phone: Cloverdale 3-7900 


Monufacturers of Electronic Components 











e Detailed Spec- 
ifications 

e Data 

e Dimensional 
drawings 

All in the NEW 

Smith Catalog! 

Send today for 

yours. Dept 10. 


In Canada: ATLAS RADIO Corp., Ltd., Toronto 19, Ontario ‘ 


> 
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" Product: 


COPPER-CLAD LAMINATE [ Mica Insulator Div., Minnesota Mining & Mfg. Co.] 


of the Month 


Phenolic-Paper Grade XXXP-FR—For 105°C (Class A) Applications 


CuClad N-6009 meets the requirements 
for NEMA grade XXXP laminates as well 
as military specifications MIL-P-13949B, 
Type PP. Specimens of new laminate, sub- 
jected to the standard flame retardancy 
test (ASTM D 635-56T), extinguish them- 
selves 3 seconds after removal of the flame. 


Available with 1- or 2-ounce copper foil 
bonded to one or both sides, its major ap- 
plication is for printed circuits. The lami- 
nate may be dip- or float-soldered without 
damage. 


PRECISION COAXIAL SLOTTED LINE [General Microwave Corp.] 
Low Slope And Irregularity—Range 425-4,000 Mc 


Coaxial slotted line section Model N200 
is a basic instrument for the measurement 
of standing wave ratio and impedance in 
microwave transmission lines over the fre- 
quency range from 425 to 4,000 mc. 

The unit is bilateral in applications as it 
employs matched connectors at both ends. 
Impedance and vswr measurements can be 
made on components with either male or 
female type N connctors. Residual vswr of 
the slotted line is less than 1.04. 


A parallel-plane transmission line rather 


eem File System Sec 
CREE 3200 


The bond which joins the electrolytically- 
deposited foil to the laminate has high peel 
strength and is unaffected by standard 
plating and etching solutions. 


PRICE: $0.84/sq ft (\,” thick, 1 oz copper on one 
side, qtys of 500 sq ft and over). AVAILABILITY: 
From stock (\,” thick). MFR: Mica Insulator Div., 
Minnesota Mining & Mfg. Co., Dept EP, Schenec. 
tady 1, N. Y. SALES MGR: D. Coleman, Jr., FR 
4-4191; for nearest rep see eem p. 1782 (1961-62 
Ed.) 


Check 184 Reader Service Card 9/6] 
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than conventional coaxial circuitry results 
in low line loss due to slot leakage. The 
line’s field configuration results in con- 
siderably less sensitivity to variations in 
probe position. A large diameter center 
conductor offers negligible bowing. 


PRICE: $495.00. AVAILABILITY: From stock. MFR: 
General Microwave Corp., 47 Gazza Bivd., Dept 
EP, Farmingdale, N. Y. SALES OFFICES: See eem 
p. 1733 (1961-62 Ed.) 


Check 185 Reader Service Card 9/61 


PARAMETRIC FREQUENCY MULTIPLIER [General Electronic Laboratories, Inc.} 
Operates Untuned At 15-20 Gc, Output Power 15 Milliwatts 


4 f 
1% i 


Utilizing varactor-diodes as the active 
elenfents, Model 18G-B30-15 parametric 
multiplier operates untuned at an output 
frequency of 15 to 20 Ge. It has an output 
power of 15 mw and 15% efficiency. 

The complete line produces output 
powers from microwatts up to tens of 
watts with bandwidths of less than 0.1% 
to greater than waveguide passbands. Effi- 
ciencies are as high as 85% at lower fre- 
quencies. 

Individual units with multiplications of 
from 2 to 20 times are available. 


MICROWAVE SIGNAL SOURCES [Wave Particle] 
Seventeen Models Cover Frequency Of 0.4 To 75.0 Gc 








These swept microwave signal sources 
make possible rapid narrow and broad 
band analysis of reflection coefficients, at- 
tenuation, gain, pass-band and other trans- 
fer functions. Frequency ranges from a 
low of 0.4 to 1.2 Ge and a high of 63.0 to 
75.0 Ge are covered. 

All models are available with or without 
auxiliary microwave levelers which main- 
tain output power at a constant level. Wave 
tubes are permanent magnet focused back- 
ward wave oscillators or voltage tunable 
magnetrons. Since solenoids are not used, 


As single devices or in tandem opera- 
tion, the units may be used in high fre- 
quency and microwave local oscillators, 
signal generators, solid state exciters and 
transmitters, phase-locking sources for 
high power transmitters and similar ap- 
plications. 


PRICE: Model 18G-B30-15, $580.00. AVAILABILITY: 
6 wks. MFR: General Electronic Laboratories, Inc., 
18 Ames St., Dept EP, Cambridge 39, Mass. SALES 
OFFICES: See eem p. 1732 (1961-62 Ed.) 
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input power is held to a low level of 135 
watts and heat is minimized. 

A single control adjusts the sweep 
width. Sweep rate (cw or 0.1-100 cps) per- 
mits either flicker-free scope presentation 
or graphic recording. 

All models measure 19” x 13” x 7”, and 
weigh approximately 40 lbs. 

PRICE: $2750.00-$9000.00. AVAILABILITY: Contact 


Mfr. below. MFR: Wave Particle, 150 So. Second 
St., Dept EP, Richmond, Calif. 
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NEW PANDUCT 


TYPE E OPEN-SLOT PLASTIC WIRING 
DUCT WITH ROUNDED EDGES 


Write for samples, literature, prices 
Potent 


Avolied STANDARDIZE ON PANDUIT 
. WIRING COMPONENTS 


PPAANDUDT CORP 72° wezeersas vo. 
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MEPCO 
EXTENDS 
ITS LINE 
OF 


GIgarre 


RESISTORS 


AVAILABLE MEPCO has extended its line 
WITH TOLERANCES of miniature precision wire wound 
DOWN TO 0.05%. power resistors. The new units com- 
SEND TODAY FOR bined with those previously avail- 
ae able provide a complete selection of 
LITERATURE power resistors for today’s critical 
z applications where maximum power 
dissipation and limited space are the 

primary requisites. 


MEPCO, INC. 


Morristown, New Jersey 


Manufacturers of Precision Resistors 
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TRANSISTORIZED 
DIGITAL SYSTEMS 


Digital System—The Navcor systems approach is 
one encompassing modular units of standard 
NAVCOR plug-in modules. This permits future 
change or expansion of your requirements—min- 
imizes the possibility of obsolesence. Every NAY- 
COR system includes indicators on all memory 
elements for easy checkout and maintenance. 


NAVCOR development and production facilities 
can expedite your digital system program—offer- 
ing a unique combination of technical experience 
and production economy. 


Creative engineering by NAVCOR has success- 
fully developed the 100 Series transistorized 
modules for digital test equipment and prototype 
development, and the newer 300 Series card 
modules for constructing complete data handling 
systems. Delivered complete and attractively 
packaged, these economical systems modules are 
ready to operate with a minimum of inter-unit 
wiring. 

NAVCOR can engineer and manufacture com- 
plete systems to your requirements. Years of 
experience, devoted exclusively to semiconductor 
digital systems design, have produced hundreds 
of thousands of operating logic stages. 


Send for complete data and 
FRE specifications on the 300 Series 
systems blocks. 
W | ] 
= 
SP ees OS Cee 


NAVIGATION COMPUTER CORPORATION 


VALLEY FORGE INDUSTRIAL PARK, NORRISTOWN, PA. 
Glendale 2-6531 
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New Products of the 


Month 


FERRITE CIRCULATOR SWITCHES [H)yletronics Corp.] 


L Band Operation—For Receiver Protection, Antenna Switching 


Used as nonreciprocal spdt switches, 
these three-port strip transmission line cir- 
culators operate below ferromagnetic res- 
onance to reduce drive requirements. 


They can be switched in 30 usec through 
the use of thin-walled ground planes in the 
strip-transmission line; this eliminates 
shorted turn effect and eddy current losses. 

Model SL1 exhibits over 20 db of isola- 
tion and less than 0.5-db insertion loss over 
the 1,250-1,350-me band. Its maximum 


eem File System] Sec 
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vswr is 1.2. Peak power is 5 kw; it has an 
average power of 20 watts. 

Model SL2, available at 1.420 me (for 
radio astronomy), provides a minimum of 
25-db isolation and less than 0.2-db inser- 
tion loss. Its maximum vswr is 1.1. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
4-6 weeks. MFR: Hyletronics Corp., 185 Cambridge 
St., Dept EP, Burlington, Mass. SALES MGR: J. 
Cauger, BR 2-0670 
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BROADBAND FERRITE A-M MODULATOR [FXR2, Div. Amphenol-Borg] 


Covers Entire X-Band, 8.2 To 12.4 Gc 


Modulator X-158A enables a standard 1- 
watt, commercial audio oscillator to pro- 
vide substantially 100% modulation at 1 
ke. Metallized plastic construction is em- 
ployed for high frequency audio response. 

Dynamic attenuation over the entire band 
is 30 db minimum. Insertion loss of 1 db 
maximum is attained without the need of 
coil current. 

Designed for use with a WR-90 type 
waveguide, and for cover flanges to mate 
with a UG-39/U, the insertion length is 
4\,”. 


SIZE 5 BRAKES AND CLUTCHES [Clifton Precision Products Co., Inc.] 
Offer Engaged Torque Of 6.0 Oz-in. At 1.16 Watt 


Meeting requirements of MIL-S-20708, 
MIL-E-5400 and MIL-T-5422, these units 
exhibit no torque variation with fluctuating 
temperature up to 125°C. 


Engaged clutch torque at 28 vdec is 6.0 
oz-in minimum; disengaged torque is 0.05 
oz-in maximum. Minimum brake torque is 
2.0 oz-in. There is no angular displacement 
while clutching or braking. 

Specifications are: weight, 0.97 ounce; 
minimum engagement voltage, 6 vdc; pow- 
er consumption, 1.16 watt at 28 vdec; re- 


TWO-SPEED GEAR REDUCERS [Guidance Controls Corp.] 
Energized Ratios 282, 475, 249:1;16,807:1 Deenergized © 


Electromagnetically controlled, these 
two-speed gear reducers offer a wide selec- 
tion of reduction ratios.. Fast, accurate 
slewing and quick zeroing, minimize over- 
shoot and undershoot associated with servo 
driven gear trains. 

Internal switching eliminates bulky ex- 
ternal drive gears or relay switches. An in- 
tegrated slip clutch protects other compo- 
nents in the system from being overdriven. 

Conforming to BuOrd size 20 in diameter, 
length and power consumption depend 
on torque rating of the slip clutch desired. 


Maximum ratings include: input and out- 
put vswr of 1.20; average r-f input power 
of 2 watts; solenoid current requirement 
of 300 ma de. Coil characteristics are: 35 
mh and 55 ohms a-c resistance at 1 ke. 


PRICE: $250.00. AVAILABILITY: From stock. MFR: 
FXR, Div. Amphenol-Borg Electronics Corp., 25-26 
59th St., Dept EP, Woodside, N.Y. SALES OFFICES: 
See eem p. 1718 (1961-62 Ed.) OTHER PRODUCTS: 
See eem pp. 1012, 1013 


Check 189 Reader Service Card 9/61 


eem File System) Sec 
ecrane emer saw REA 


sponse time at 28 vdc, 2.8 millisec; induct- 
ance, 0.33 henry; polar moment of intertia, 
engaged — 1.13 gm-cm? and disengaged, 
0.78 gm-cm?; backlash, engaged—0 minute 
of are. 


PRICE: Contact Sales Offices below. AVAILA- 
BILITY: From stock. MFR: Clifton Precision Prod- 
ucts Co., Inc., 5050 State Rd., Dept EP, Drexel 
Hill, Pa. SALES OFFICES: See eem p. 1682 (1961- 
62 Ed.) OTHER PRODUCTS: See eem pp. 1066, 
1067 
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All units are designed for 24 or 28 vde op- 
eration. 

Meeting requirements of MIL-E-5272, 
MIL-T-5422 and MIL-STD-202, reducers 
are available with either in-line or offset 
shafts. 


PRICE: Varies with requirements. AVAILABILITY: 
4-6 wks. MFR: Guidance Controls Corp., 110 Duffy 
Ave., Dept EP, Hicksville, N. Y. SALES OFFICES: 
See eem p. 1739 (1961-62 Ed.) OTHER PRODUCTS: 
See eem pp. 679, 1078 
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(Continued from p. 52) 


PORTABLE DATA GATHERING 
SYSTEM Sec. 2000 
A 4-page data sheet describes Mod- 
el S-1300 portable data gathering sys- 
tem. The entire system is contained 
in two portable carrying cases and 
weighs 130 Ib. Epsco Systems, Div. of 
Epsco, Inc., 275 Massachusetts Ave., 
Dept EP, Cambridge 39, Mass. 
Check 273 Reader Service Card 





PRINTED CIRCUIT CONNECTORS Sec. 2100 

This catalog describes bellows-type 
printed circuit connectors. Single and 
double row units with up to 130 con- 
tacts are said to provide continuous 
contact under extremes of vibration 
and shock. Masterite Industries, 841 
W. Olive St., Dept EP, Inglewood, Calif. 

Check 274 Reader Service Card 





MINIATURE CONNECTORS Sec. 2100 

Bulletin No. MA-101 contains infor- 
mation on MIL-C-26500-A connectors. 
Included are termination and assem- 
bly procedures. Pyle-National Company, 
1334 North Kostner Ave., Dept EP, 
Chicago 55, Illinois. 
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LEVEL CONTROL Sec. 2200 

A four-page brochure describes a 
level control for liquid, solid or pow- 
der levels. Units can be used up to 
250 feet from the sensing probe. 
Fielden Electronics, Inc., Dept EP, 
Huntington, N. Y. 
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TIMER Sec. 2200 

A brochure containing information 
on Model 4-23 micrco-adjustable timer, 
includes operational instructions, meth- 
ods of adjustment, construction fea- 
tures, accuracy data and switch speci- 
fications. Technology Instrument Corp., 
Space Instrumentation Div., 533 Main 
St., Dept EP, Acton, Mass. ~ 

Check 277 Reader Service Card 





(Continued on p. 61) 





GRAY INSTRUMENTS FOR 
MEASUREMENT AND CALIBRATION 


FOR LOW RESISTANCE MEASUREMENT 





E-1656 VARIABLE LOW RESISTANCE STANDARD 
BAR, 0.0011 OHMS, READABLE, WITH VERNIER TO 1uOHM EXTENSIONS, 


10 x .001 OHM. 


LIMIT OF ERROR OF FIXED STANDARDS, + 0.04% 
OF ADJUSTABLE STANDARD, + 2 MICROHMS 


E-1655 B VARIABLE RATIO BOX 


MORE THAN 100 DIFFERENT RATIOS POSSIBLE. 


LIMIT OF ERROR + 0.015% 


THESE INSTRUMENTS, IN A KELVIN BRIDGE SET-UP, PERMIT MEASUREMENT 
OF SHUNTS, OR OTHER LOW RESISTANCES TO HIGH ACCURACY. 


ASK FOR OUR KELVIN BRIDGE BULLETIN, 113 


OTHER GRAY INSTRUMENTS OF HIGH ACCURACY 
UNIVERSAL RATIO SET © VOLTAGE DIVIDER ® MUELLER BRIDGE 


ANTHONY BRIDGE @ LABORATORY POTENTIOMETER ® SYNCHRO BRIDGE. 


GRAY 


INSTRUMENT COMPANY 


448 MILL RD 
ANDALUSIA, PA 
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WAFER CLUTCH/BRAKE [Dynamic Instrument Corp.] 
Mates With Customer Specified Servo Potentiometer 


This miniature electromagnetic clutch/ 
brake is designed for factory mating with 
customer specified precision servo potenti- 
ometers to minimize backlash, shaft mis- 
alignment and end play. High output brak- 
ing torque insures against wiper arm 
movement under shock and vibration. 

Designers can specify any make or model 
of potentiometer desired and units are inte- 
grally combined by the potentiometer 
manufacturer. The potentiometer wiper 
arm assembly is mounted on an extended 
clutch/brake output shaft and the potenti- 


A-C MOTORS [Ashland Electric Products, Inc.] 
Horsepower 1/150 To 1/3—Frame Diameter 4-3/8” 


Available in four types, low-slip induc- 
tion, torque, single-speed hysteresis and 
dual-speed hysteresis, “11” Frame motors 
develop horsepowers from 1/150 at 900 rpm 
to 1/3 at 3,300 rpm depending on applica- 
tion. 

Housings are aluminum, cast around the 
laminations. Die-cast end-bells rabbeted to 
the frame assure accurate ball or sleeve- 
bearing alignment and a uniform air gap 
between the stator and rotor. The motor 
shaft is supplied to meet customer require- 
ments. 


SYNCHRONOUS TIMING MOTOR [Lake City, Inc.] 


All Moving Parts Sealed In Oil For Noiseless Life-Time Operation 


With a low speed of 1/5 rpm, this syn- 
chronous timing motor is available com- 
pletely filled or partially filled with mineral 
oil, depending on desired application. 

Eliminating wear on working parts, the 
special lubricant assures completely silent 
operation. 

Key components submerged in oil, in- 
clude the variable pole arm which pro- 
viles starting when rotor poles are stopped 
at dead center and a magnetic directional 
device which maintains proper rotation of 
the gear when the motor is energized. 


SLIP RING ASSEMBLIES [Electro-Tec Corp.] 
Teflon-Clad—Temperature Range —200°C To 200°C 


These Teflon-clad slip rings, it is claimed, 
handle high voltages without arcing dam- 
age under operating conditions of extreme 
humidity. 

They maintain very high resistance be- 
tween circuits and offer inertness through- 


out the temperature range of —200°C to 
200°C. 

Electrically pretested Teflon sheets are 
used in a three-step forming operation. 
The final slip ring assembly consists of a 
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ometer’s cups are mounted on the rear 
pilot mount of the clutch brake. 

Operating voltage is 24-28 vdc; torque, 
clutch—10 in-oz; brake—6 in-oz; response 
time at 24 vdc, 8 millisec. 


PRICE: $40.00-$90.00. AVAILABILITY: Stock to 3 
wks. MFR: Dynamic Instrument Corp., 59 New 
York Ave., Dept EP, Westbury, N. Y. SALES MGR: 
S. Goodman, ED 3-1600; for nearest rep see eem 
p. 1703 (1961-62 Ed.) OTHER PRODUCTS: See eem 
pp. 1070, 1071 
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Dimensions range from 3134.4” to 61%," 
in length, with a diameter of 4%”. 


Operation is on 60 or 400 eps, single, two 
or three phase, 115 or 120/208 volts. 


Weights range from 4 to 18 pounds. 
PRICE: Contact Sales Mgr below. AVAILABILITY: 
6-8 wks. MFR: Ashland Electric Products, I!nc., 32- 
02 Queens Bivd., Dept EP, Long Isiand City 1, 
N.Y. SALES MGR: E. Hill, EX 2-4010; for nearest 
rep see eem pp. 1652, 1653. OTHER PRODUCTS: 
See eem pp. 775, 1061 
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Torque output is 12 in-oz at 90 volts with 
a maximum input power of 3 watts. Tem- 
perature rise is low. 


Applications include industrial automa- 
tion systems, computers, office equipment, 
home appliances and military control de- 
vices. 

PRICE: $2.00-$3.00. AVAILABILITY: 8-10 wks. MFR: 
Lake City, Inc., Sub. of Controls Co. of America, 
110 W. Woodstock St., Dept EP, Crystal Lake, Ill. 
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molded Teflon shell filled with epoxy. They 
offer the electrical and chemical advantag- 
es of Teflon with the structural character- 
istics of epoxy materials. 

Uses include ‘radar pedestals and power 
applications in corrosive atmospheres. 
PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Electro-Tec Corp., 10 Romanelli Ave., Dept 
EP, South Hackensack, N.J. SALES MGR: N. 
Siegel, HU 7-4940 
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¢ -=10 
Megohms 


Control 


An electronic voltmeter 
with a meter-relay 


This happy combination makes an ex- 
tremely versatile and acute instrument. 
It has critical measuring ability 
that goes with high input imped- 
ance, in space-saving panel- 

mounting style. 

It also has the reliable, simple 
control of a locking contact meter- 
relay, with adjustable set points. 
Many difficult functions can be easily 

controlled: conductivity cells, life test- 
ingof components or systems, production 
testing and sorting, automatic Go- 
No Go of missile circuits. 


Ready When Needed 


Metronix DC instruments such as 
Model 301-C-CMR (illustrated) have 
input resistances up to 10 megohms. 
AC input impedances go as high as 5 
megohms. Like all Metronix panel- 
mounting electronic voltmeters 
(PMEV’s), they are always connected— 
immediately available for continuous 
monitoring of critical parameters. 

Send for data sheets describing 
Metronix PMEV’s in single or multiple 
ranges, DC or AC, with either meter- 
relays or conventional indicating meters. 


VISIT US IN BOOTH 111, NEC 


Ww 
pega EV Oo. INC. 
~ a Subsidiary of Assembly Products, Inc. 
Chesteriand, Ohio 
Telephone: HAmilton 3-4440 
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SOLID-BLOCK TERMINAL BOARDS 


THICK, 
HIGH BARRIERS 


afford greater insulation, reduce 
breakage, increase creepage by 
12%. Gen-Pro boards have greater 
amperage capacity, are mechan- 
ically and electrically interchange- 
able with other boards. Also 
available with molding compound 
PER MIL-14E. Competitively priced. 
immediate delivery. 


SOLID BACKS save cost of insulat- 
ing strip, resist moisture and 


breakage. 
“MOLDED-IN” CONDUCTORS as- 


sure greater capacity, can’t 
work loose; eliminate sepa- 


rate saddle plates. 


WRITE TODAY for bulletin 


illustrating types in stock 
with specifications and list 


of lugs available. 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK 


TWX No. 169 
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POWER 
SUPPLIES 


Standard power sup- 
plies and transformers 


available from stock. 
Others built te your 
specific requirements 
from steck components. 
WRITE FOR COMPLETE 
SPECIFICATIONS 


ee 


30 KV DC at 3 MA 
“HI-POT” TESTER 


Reversible Polarity 

Full Range Control 0-30 KV 
Protected KV and MA Meter 
Less than 0.5% per MA RMS 
Ripple 


Surge Limiting Resistor i: 
Overload Cut-out : 
9Y2'' x 11" x 12’ High—43 Ibs. 
20 KV at 5MA Available 
Also up to 250 KV and 
up to 50 KW. 


Compact 
Portable 


Zero-start Interlock { ee |) 


~~ 


oe | oe. 


Model PSC 30-3-4 


COMPACT HIGH VOLTAGE 
POWER SUPPLIES 


Selenium Rectifiers 

Low Ripple 

Reversible Polarity 

Shielded Output Cables 

Hermetically Sealed Can 

Epoxy Filled 

INPUT: 115 Volts — 60 to 400 Cycles 
2.5 KV at 2MA through 40 KV at 2MA 


Bebe cabs 00 


Os at 8 ee 
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New Products of the Month 


PRECISION GEAR HEADS AND SPEED REDUCERS [Elm Instrument Corp.] 
For Servo Systems, Analog And Digital Computers 





STABILIZED POWER SUPPLY 


For Automated Semiconductor Testing 


Available in size 5 to 18 servo mounts, 
these precision gear heads and speed re- 
ducers have precision class 2 gearing. All 
units contain ABEC class 1.5 bearings. 


The radial play of the size 11 gear head 
is 0.001” per 0.5” length maximum with an 
8 oz load. End play is 0.004” maximum with 
a 1 lb load. Backlash is 30 min maximum. 

Lubrication used has 
range of —55°C to 100°C. 

The instruments feature modular inter- 
nal construction which permit size reduc- 


a temperature 


[Walden Electronics Co.]} 


Power supply model 511 supplies 0 to 50 
volts at currents to 100 ma. Programming 
time is less than 50 millisec. Drift is about 
120 uv a day, noncumulative, at 100 mv 
output and 0.015% a day at 50 volts output. 
Noise and ripple are less than 50 uv. Load 
and line regulation are about 50 uv each at 
100 mv output and 1 my at 50 volts output. 

The chopper stabilizer design permits 
rapid programming without overloading of 
the chopper amplifier. This provides accu- 
rate output voltages immediately after pro- 
gramming. Rapid programming makes it 


REGULATED DC POWER SUPPLY [Harrison Laboratories, Inc.} 


Output 0-36 VDC Amps DC At 40°C 


Operating from an input of 105 to 125 
volts, 60 cps, single phase, the model 510A 
regulated power supply is 5.25” high x 12” 
deep x 19” wide and weighs 50 pounds. 

The load and line regulation combined 
is less than 0.5% of the maximum output 
voltage for a load change from no load to 
full load or full load to no load combined 
with an input line change from 105 to 125 
volts ac. 

A single control (with knob lock) affords 
continuous adjustment of the output volt- 
age over the entire range from 0 to 36 


D-C POWER SUPPLY [Allen Electronic Corp.] 
One Unregulated And Four Separate Regulated Outputs 


Power supply Model 251 includes four 
separate, individually adjustable, regu- 
lated d-c voltage outputs that provide 0 to 
350 volts at 200 ma (on two channels), 0 
to —250 volts at 50 ma, and 0 to —125 volts 
at 5 ma. The 350-volt channels may be 
paralleled (by switching) to deliver 350 
volts at 400 ma. 


A separate unregulated output provides 
d-c power ranging from 750 vde at 50 ma 
to 550 vde at 500 ma when the regulated 
channels are not used. 
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tion while retaining servicing ease and 
subunit replacement capability. 

Parts are of noncorrosive materials and 
the unit is housed in a green anodized 
aluminum case. 

Applications include ground support 

equipment and missile guidance and pro- 
pulsion systems. 
PRICE & AVAILABILITY: Depends on requirements, 
MFR: Eim Instrument Corp., 30 Chasner St., Dept 
EP, Hempstead, L. |., N. Y. SALES OFFICES: See 
eem p. 1714 (1961-62 Ed.) 
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possible to change a semiconductor with 
supply voltage at zero, automatically con- 
duct several tests at different voltages, and 
be ready to test the next unit, all in less 
than 1 second. 

Voltage programming is done at 1l-ma 
current level; there are no voltage tran- 
sients to damage the unit under test. 


PRICE: $400.00. AVAILABILITY: 6 weeks. MER: 
Walden Electronics Co., 1 Park Ave. Ext., Dept EP, 
Arlington 74, Mass. 
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volts; a vernier control having a range of 2 
volts over 270° of rotation is provided. 
A calibrated current-limit knob permits 
adjustment of the output current to the 
optimum value for protection of the load 
device. 
PRICE: $450.00. AVAILABILITY: 10-30 days. MFR: 
Harrison Laboratories, Inc., 45 Industrial Rd., Dept 
EP, Berkeley Hts, N. J. SALES MGR: A. M. Darbie, 
Phone 464-1234; for nearest rep see eem p. 1743 
(1961-62 Ed.) OTHER PRODUCTS: See eem pp. 
1158, 1159. 
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Voltage and current in each channel may 

be simultaneously measured by switched 
panel meters providing +2% accuracy. 
Line and load regulation is 0.1%; maxi 
mum ripple content on any regulated chan- 
nel from zero to full load is less than 0. 
volt peak-to-peak. 
PRICE: $460.00. AVAILABILITY: From stock. MFR: 
Allen Electronic Corp., 937 Industrial Ave., Dept 
EP, Palo Alto, Calif. SALES MGR: S. Allen, DA 
1-4050; for nearest rep see eem p. 1643 (1961-62 
Ed.) 
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NEW 
‘MINI-DIAL’ 


MINIATURE 
DIAL 
ASSENMBLY 


$50 





SAME 
DAY 
DELIVERY 


Easy to mount 

100 to 1 vernier knob plus 

direct drive for rapid setting 

Provision for zeroing 

Continuous rotation 

Scales of 0° to 360° or 0 to 100 
INSTRUMENT 


WRITE TODAY 

FOR TECHNICAL 

BULLETIN 

Vy CORPORATION 

520 Victor Street @ Saddle Brook, N. J. 
HU 7-3508 
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Supplies regulated 

voltage output down 

to the millivolt region 

for tunnel diode biasing applications. 
Switchable to a constant current supply. 
Settable short circuit protection also 
makes it an ideal unit for general labora- 
tory use. 


Model 
T20-2 
150-750 

*750-1.5 





Volts 
0-20 
0-50 
0-50 


Price 
$199.50 

199.50 

249.50 


Amps 
0-2 
0-% 
0-1.5 





























“Constant voltage only. 


SEND FOR COMPLETE CATALOG 


TRYGON 7 


111 Pleasant Ave., 
Roosevelt, N. Y. 
Check 64 Reader Service Card 
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DELAY LINE Sec. 2350 

A data bulletin is available describ- 
ing magnetostrictive delay line, Model 
192. Lines are used in radar, computers, 
communications equipment and other 
systems requiring information storage 
or pulse delay. Deltime, Inc., 608 Fay- 


ette Ave., Dept EP, Mamaroneck, N. Y. 
Check 278 Reader Service Card 





MINIATURE PRECISION GEARS Sec. 2500 

This catalog shows a line of minia- 
ture precision gears and gear blanks. 
Sizes range to 1%” major diameter in 
stainless steel and aluminum. Bores 
range from 0.090” to 0.250” in both pin 
and clamp types. A formula is given to 
permit pricing of each type gear, in ex- 
tra fine pitches and up to AGMA preci- 
sion class 3 gears. Northfield Precision 
Instrument Corp., 4400 Austin Bivd., 
Dept EP, Island Park, L. |., N. Y. 
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BEARINGS Sec. 2500 

Bulletin No. 461 describes the BMP 
series of miniature bearings. They are 
available in bore sizes from 0.046” to 
0.156”. The two piece, self aligning, 
spherical, plain bearings and rod end 
bearings are rated from 225 Ib to 2,550 
Ib static load. Southwest Products Co., 
1705 So. Mountain Ave., Dept EP, Mon- 
rovia, Calif. 

Check 280 Reader Service Card 


MOTOR & ROTATING DEVICES Sec. 2600 

Specifications and features are given 
in this catalog covering centrifugal 
blowers, axial fans, cooling cabinets, 
vane-axial blowers, servo motors, gear 
motors, induction motors, synchronous 
motors, torque motors, p-m alternators 
and motor generators. Rotating Compo- 
nents, Inc., 267 Green St., Dept EP, 
Brooklyn 22, N. Y. 

Check 281 Reader Service Card 


DIGITAL INSTRUMENTS Sec. 2900 

Catalog 19-92 gives specifications 
and details on d-c, a-c/d-c digital volt- 
meters, preamplifiers, scanners and 
readouts. Kin Tel Div. of Cohu Elec- 
tronics, Inc., 5725 Kearny Villa Rd., 
Dept EP, San Diego 12, Calif. 

Check 282 Reader Service Card 
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hments. © Solder connections are easily made on the “Y” type terminal tabs. 
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New Products of the Month 


PORTABLE REFERENCE SUPPLY [Tensor Electric Development Co., Inc.] 


A-C/D-C Voltage Supply—Weighs 16 Pounds 





Model 5890LW a-c/d-c reference supply 
can be used as: a source of accurate a-c/d-c 
voltage up to 1 watt; an accurate a-c/d-c 
voltmeter in the 0 to 100 volt range; as a 
general source of a-c or d-c voltage. 


The 0 to 100 volt a-c or d-c output is 
covered in four ranges. Accuracy is +0.25% 
of the set voltage above 0.01 volt and 
+0.20% of the set voltage (+5 uv) below 
0.01 volt. After a 15 minute warm-up the 
output voltage remains within specifica- 
tions for at least 5 minutes without re- 


AUTOMATIC PROGRAM DRILL [Develop-Amatic Engineering] 
Drills 200 Holes In 8” x 12” Board With 0.002” Accuracy 


Drill-Amatic Model 120 can be pro- 
grammed by unskilled personnel to auto- 
matically drill any preselected pattern of 
holes up to 200, through a load of one or 
more printed circuit boards, up to 8” x 12” 
in size. Repeatable accuracy for any num- 
ber of loads remains within 0.002”. 


The unit consists of a high-speed drill 
with a pneumatically-operated spindle and 
a movable work table controlled by a pro- 
gram of paired stop-pins set in a revolving 
control disk. Programming is accomplished 


PRECISION WELDER [Sippican Corp.] 


Allows Precise Control Of Machine Variables 


Featuring interchangeable vertical and 
pincer heads, this precision welder is said 
te be the first unit designed for precise 
control of machine variables in the fabri- 
cation of welded electronic assemblies. 

No adjustment of electrodes, heads or 
power settings is required on the produc- 
tion line. Foot pedal pressure and rate of 
motion have no effect on weld quality. 

The pincer head has a pressure range 
from 0.5 to 5 lb, and the vertical head from 
0.5 to 8 lb; throat depths are 9” and 7”, re- 


TELEPHONE-TYPE RELAYS [Guardian Electric Mfg. Co.] 


Contacts Rated Up To 150 Watts, 3 Amp 


Telephone-type relays Series 995 carry 
up to four pdt contact combinations... Stand- 
ard contacts are palladium or platinum- 
ruthenium rated at 150 watts, 3 amp and 
fine silver rated at 150 watts, 1.5 amp. Gold 
alloy is available. 


Coils are available for 3, 6, 12, 24, 48 and 
110 vde. Average power requirement is 3.6 
watts. Operating speeds vary depending 
on coil value, with an average attract speed 
of 5-10 millisec and release of 2-8 millisec. 


eem File System! § 
400( 


quiring readjustment of the reference 
voltage control. This time is said to be 
adequate for meter calibration purposes, 


Power requirements are 115 volts 
(+10%) 60 cycle 65 watts. 


PRICE: $495.00. AVAILABILITY: 30 days max. MFR: 
Tensor Electric Development Co., Inc., 1873 East. 
ern Pkwy, Dept EP, B’klyn 33, N. Y. SALES of. 
FICES: See eem p. 1857 (1961-62 Ed.). OTHER 
PRODUCTS: See eem p. 960. 
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by adjusting the stop-pins to the desired 
length with a micrometer and setting them 
by hand into the disk. Each pair of pins 
controls the position of one hole. 

Each operating cycle is controlled by 

standard industrial relays and front panel 
lights identify operating phases. 
PRICE: $6000.00. AVAILABILITY: 90 days. MER: 
Develop-Amatic Engineering, 923 Industrial Ave., 
Dept EP, Palo Alto, Calif. SALES MGR: R. Senger, 
DA 1-3376. 


Check 201 Reader Service Card 9/61 


spectively. Prefocused head lighting is pro- 
vided for workpiece illumination. 

A regulated power supply offers output- 
voltage variation of less than +0.05 watt- 
sec or +2%, whichever is smaller. Input is 
105-125 volts at 50/60 cps, energy storage 
is 0.4-40 watt-sec and pulse width is 1.00- 
1.25 milliseconds. 


PRICE $950.00. AVAILABILITY: Contact Mfr. below. 
MFR: Sippican Corp., Dept EP, Marion, Mass. 


Check 202 Reader Service Card 9/61 
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Standard terminals are lug type but her- 
metically sealed enclosures with plug-m 
or solder hook headers are available. 

Unit is less than 144” long with an ap- 

proximate weight of 1.5 oz. 
PRICE: $3.00-$5.00. AVAILABILITY: 4-6 wks. MFR: 
Guardian Electric Mfg. Co., 1550 W. Carroll Ave. 
Dept EP, Chicago 7, Ill. SALES MGR: D. Boucher, 
CH 3-1100; for nearest rep see eem p. 1739 (1961- 
62 Ed.) OTHER PRODUCTS: See eem p. 1282 
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Is Your Job Costing You 7 
$84,000.00? 


It could be costing you this much—and even more. 

The average increase in salary of the Electronics Men placed 
through Cadillac this year is $2,800. If these men merely maintain 
their present increase through 30 additional work-years, then their 
earning power has increased $84,000.00. 





What about you? Are you earning less these days than your capa- 
bility dictates? If so, we suggest that you contact Cadillac. 


Cadillac is employed by 520 top electronics firms—coast to coast. 
Our service is completely confidential and absolutely free of charge. 
The companies pay our costs. 


FREE — MONTHLY OPPORTUNITIES BULLETIN 


7. 7. 
- Rapidly Delivered - Find out the top positions in electronics every month. Send us 


your name and home address direct or circle Reader Service Card 
TO THESE Number 420. 


Quality-Conscious | LON D. BARTON Presiden 
= — i sCCADILLAC ASSOCIATES, INC. 


29 East Madison Bldg. 
Chicago 2, Illinois 


AIRCRAFT RADIO CORPORATION 


BAIRD-ATOMIC, INC. Financial 6-9400 


a ee ae “Where More Electronic Executives Find Their Positions 
CURTISS-WRIGHT CORPORATION Than Anywhere Else in The World.” 


EMERTRON, INC. 


A SUBSIDIARY OF EMERSON RADIO & . 
PHONOGRAPH CORP. Check 420 Reader Service Card 
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New Products of the Month 


SUPERSENSITIVE RELAYS [Precision Thermometer & Instrument Co.]} 
Offer Large Current Handling Capacity 


The series T-682 relays (illustrated) con- 
trol 20-amp resistive loads from a micro- 
watt signal. Actuation is by direct signal 
or from any contact making device switch- 
ing a 1.0 wa current at 0.5 volt. Sensitivity 
is as low as 20 mv differential. 

Series T-683 combine solid state compo- 
nents with an electromechanical relay to 
provide a versatile unit. It can be equipped 
with optional time delay adjustable from 
0.2 to 6 sec, with instantaneous reset. Actu- 
ation is 0.5 ma at 1 volt, by signal or switch 
operation. 


ELECTRONIC RELAY [Allee Corp., Monitor Controller Div.] 
Multi-Purpose Unit Provides Power Amplification Of 12,000,000: 1 


Model 3003 electronic relay is a multi- 
purpose, sensitive unit. It can operate with 
up to 0.5 megohm in series with the con- 
tacts. 

Relay action is initiated by an external 
contact connected to the input circuit. A 
cold cathode type tube is used. No power 
is consumed when the input contacts are 
open; when the initiation contacts are 
closed, 15 ma are drawn. 

Contact arrangement is double pole, dou- 
ble throw, 5-amp resistive load at 115 vac. 
Drop-in and drop-out time is less than 0.05 


CRYSTAL CAN RELAY [Leach Corp.] 
One-Half Standard Size—Requires NoHold-Down Tabs 


Shown at right of illustration, subminia- 
turé crystal can relay M-250 insures better 
than 50% space economy in printed cir- 
cuits. 

The relay, measuring 0.128 cubic inch in 
volume and weighing 0.35 ounce, can be 
used standing up without increasing the 
thickness of the package sandwiches. Three 
of the vertical self-anchoring relays can 
be used in the same space formerly occu- 
pied by a single conventional sized crystal 
can. 


SUBMINIATURE LATCHING RELAYS [C. P. Clare & Co.] 
Give Complete Control Of Latching Operation 


Physical characteristics of these two sub- 
miniature magnetic latching relays are 
identical except that the two-coil models 
require two additional header terminals. 
Two - coil type LF (illustrated) provides 
complete control of the latching operation 
within the relay itself. One-coil LF models 
may be used with existing circuits where 
outside control is provided. 

Single-coil models are sensitive to ap- 
proximately 75 mw with an operate time 
of 8 millisec at 25°C. Sensitivity of the two- 
coil units is 150 mw per coil with an oper- 


eem File System) Sec 
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The T-684 Series is completely solid state 

for applications requiring minimum size 
and weight; it resists extreme environ. 
mental conditions. Input and actuation js 
28-32 vde, with 1.0 amp output at 27.5 to 
30.5 vde. Units are available for 40 to 1,000 
cps operation. 
PRICE: $30.00-$80.00. AVAILABILITY: 2 wks. MER: 
Precision Thermometer & Instrument Co., 1434 
Brandywine St., Dept EP, Phila. 30, Pa. SALES 
MGR: C. Warn, LO 3-6671; for nearest rep see 
eem p. 1816 (1961-62 Ed.) 


Check 204 Reader Service Card 9/61 


second. 

Nominal power input requirement is 115 
volts at 50/60 cps. Satisfactory operation 
results with line variations between 105- 
130 volts. 

The relay, built for long-life service, is 

enclosed in a dust-tight housing. 
PRICE: $22.00-$26.00 (depending on qty). AVAIL- 
ABILITY: 30 days. MFR: Atlee Corp., Monitor Con- 
troller Div., 99 Grove St., Dept EP, Rockland, Mass. 
SALES MGR: G. Stephens, TR 8-3308; for nearest 
rep see eem p. 1654 (1961-62 Ed.) 
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A single-coil electromechanical circuit 
increases reliability. Contacts are rated at 
2 amp resistive and 1 amp inductive at 
26.5 vde. Minimum operating cycles are 
100,000 at rated resistive load. 


PRICE: $15.00. AVAILABILITY: 4-6 wks. MFR: Leach 
Corp., Relay Div., 5915 Avalon Bivd., Dept EP, 
Los Angeles 3, Calif. SALES MGR: T. Stenglein, 
AD 2-8221; for nearest rep see eem p. 1770 (1961- 
62 Ed.) 
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ate time of 5 millisec at 25°C. Wet circuit 
contact life at 28 vdc resistive is.: 100, 
operations at 3 amp; 250,000 operations at 
2 amp; 1,000,000 operations at 1 amp. 
Dry circuit contact load life is 1,000,000 
operations with 1 mv open circuit; 1 
closed circuit and 100-ohm contact resist 
ance limit. 
PRICE: $8.00-$15.00. AVAILABILITY: 2-3 Wks. 
(samples); 6-8 wks. (qty). MFR: C. P. Clare & C0» 
3101 Pratt Bivd., Dept EP, Chicago 45, III, § 
OFFICES: See eem p. 1680 (1961-62 Ed.) 


Check 207 Reader Service Card 9/61 


SEPTEMBER 196! 





rar ec or 





eem File System! Sec. 
Cy 2000 


COMMERCIAL LASER 


SOLID STATE PULSED DEVICE OPENS APPLICATIONS 
AND FIELDS OF STUDY IN MANY AREAS 


Commercial version of laser, together with a portable transistorized power supply. 


For commercial users and research 
experimenters, this new pulse laser 
uses a long, slender flash tube near the 
ruby rod rather than the customary 
helical tube surrounding the ruby. The 
flash tube and ruby are then placed 
along the focal lines of a cylinder of 
elliptical cross section, so that all the 
light from the tube is directed at the 
ruby. The pencil-like xenon tube re- 
quires only 200 joules input power to 
produce laser action of about 400 
microsecond duration — a great im- 
provement over earlier models when a 
helical flash tube required some 2000 
joules to achieve the same result. 

A heavy-duty laser power supply per- 
mits adjustment of the flash tube firing 
voltage. This adjustment allows the 
Operator to investigate laser action at 
various power levels. 

The laser opens up applications and 
fields of study in the following areas: 

1. Communications. If a means of 
modulating the pulses can be devised, 
enormous possibilities for application 
exist in the field of communication. A 
further step for investigation is the at- 
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tainment of CW operation of a solid- 
state laser. 

2. Satellites. Because the laser has 
an intrinsically narrow output beam 
it does not require an antenna and 
much valuable weight will be saved 
in satellite communication. Laser pen- 
cil beams are so narrow that they can 
be focused over vast distances with 
little loss of energy. In the trajectory 
control of satellites, it is foreseen that 
more powerful lasers might be used to 
control such satellites by radiation 
pressure. 

3. Biological. The commercial de- 
vice now makes possible the study of 
the biological effects of extreme light 
intensity — a field little explored. 

4. Phase Locking. Using a CW 
laser, comparison in the phase locking 
of separated microwave sources might 
be made. 

5. Micro-welding. A great concen- 
tration of light power in a narrow pen- 
cil beam makes this use of a pulsed 
laser possible. 

6. Photon Counters. In astronomy 


(Continued on page 69u') 
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SOLID STATE A-C RELAY [Solid State Electronics Co.] 
Temperature Range —55°C To 100°C—2 usec Actuation 


Model SSR-2828-3504 solid state a-c re- 
lay is a static switching device with no mov- 
ing parts. It is capable of over 100 million 
operations. Dropout time is 10 usec and 
~ actuation frequency can be as high as 
5 ke. 

Contacts are rated at 150 volts, 4 am- 
peres rms. 

Drive voltage is 26-32 vde (28 vde nom- 
inal) and drive current is 28 ma at 28 vde. 
The unit meets requirements of MIL-E- 
5272; it will withstand an acceleration of 
1,000 g’s, a shock of 500 g’s for 11. millisec 


MAGNETIC LATCHING RELAYS [Ellis & Frowd] 
Knife Edge Armature Pivot Eliminates Air Gap 


Metal-to-metal contact between relay 
armature and main frame eliminates high 
reluctance air gap in the type 3000 relay. 
Increased sensitivity reduces pull-in power 
to 20-350 mw, depending on spring load, 
or permits an operating time of 3-5 millisec 
for a light spring load with a unit equipped 
with a high permeability magnetic core. 

A remanent magnetic core of carbon 
steel can be fitted to the relay to hold it 
closed by a remanent field when the supply 
is removed. 

The unit can be supplied with up to 10 


MECHANICAL LATCHING RELAY [Automatic Electric Co.] 


Manual Reset—For Guard Device Applications 


ee 


SENSITIVE TRANSISTORIZED 
Operates At Less Than 4 .w Driving Power 


Series EML latching relay when once 
actuated will not restore until a fault is 
found and corrected. In such a system the 
trouble would be corrected and the relay 
reset manually. 

The relay is available with a-c or d-c coils 
for up to 220 volts. It has a life expectancy 
of 100 to 200 million operations. 

Contact capacity is 13 springs on one 
pileup and 12 on the other (the mechanical 
latch displaces one spring’. 

The mechanical latch can be supplied 


RELAY [Med-Tronics Mfg Co., Inc.]} 


Potted and sealed in a metal can, transis- 
torized relay model TR-116-B is a 4pdt 
type. 


Its contacts are rated at 5 amperes in- 
ductive, 20 amperes maximum noninduc- 
tive. Power input is 120 vac, 400 cps. The 
relay may be floated at +1,500 volts to 
ground. Typical input is 7 wa at 50 mv. 


Operating over an ambient temperature 
range from —50°C to 80°C, the unit will 
survive storage at 85°C. Dimensions are 
&” = 3.76" x 2”. 
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and vibration of 100 g’s to 2,500 eps. 
Weighing 3 oz, the unit’s over-all dimen- 
sions are 1.25” x 1.75” x 1.75”. 
Construction features include solid epoxy 
encapsulation and a black anodized alumi- 
num enclosure. 


PRICE: $138.00. AVAILABILITY: 2 weeks. MER: 
Solid State Electronics Co., 15321 Rayen St., Dept 
EP, Sepulveda, Calif. SALES OFFICES: See eem 
p. 1842 (1961-62 Ed.) OTHER PRODUCTS: See 
eem pp. 1299, 1602 
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sets of double throw contacts. It operates 
at 650 volts, interrupts 10-amp loads, uses 
100,000-ohm coils and incorporates time- 
delay. 

In a hermetically sealed case and featur- 
ing bifurcated contacts, the relay can ac- 
commodate four windings; the energizing 
and deenergizing circuits can be electri- 
cally isolated. 

PRICE & AVAILABILITY: Contact Mfr below. MFR: 
Ellis & Frowd, 817 West End Ave., Dept EP, New 
York 25, N. Y. 
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separately for field conversion of the man- 
ufacturer’s Class E relay into an EML 
relay. Conversion does not increase the size 
of the relay and requires no change in the 
housing. 


PRICE: $5.00. AVAILABILITY: 45-60 days. MFR: 
Automatic Electric Co., Sub. of General Tele- 
phone & Electronics Corp., Dept EP, Northlake, 
ill, SALES OFFICES: See eem p. 1656 (1961-62 
Ed.) OTHER PRODUCTS: See eem pp. 1266, 1267 
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The relay can be substituted for micro- 
positioners and moving coil devices. Utiliz- 
ing the Hughes radiation detector the de- 
vice functions as a radiation alarm. Other 
uses are as a thermal relay to open or 
close on temperature rise and as a photo- 
relay with a silicon solar cell or a photo- 
diode. 

PRICE: $115.00. AVAILABILITY: From stock. MFR: 
Med-Tronics Mfg. Co., Inc., 2019 Westchester Ave. 
Dept EP, New York 62, N. Y. 

Check 211 Reader Service Card 9/61 
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CHASSIS-TRAK 
.»ethe IDEAL SLIDE 


APPROVED for MILITARY INSTALLATIONS 
Three distinct but related types—each is ideal for 
specific applications. Each is adaptable to the 
others’ functions by simple interchange of chassis- 
mounted sections. Engineered to permit mounting 
standard 17” chassis without modification in 
17%” opening. Equally adaptable to wider cab- 
inets and numerous other applications. 
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Extra strong construction and wide, solid bearing 
surfaces assure exceptional rigidity and endur- 
ance of high shock loads and vibration. Standard 
—, cTD Re iat load range 50 to 175 Ibs. —heavy duty units to 
Speman Wallen ovlenn, ire. ctenele 275 Ibs. 10”-24" long in 2” increments — exten- 
sion brackets available for deeper cabinets. Slide 


CHASSIS-TRAK CORP. ALSO MAKES thickness .25” to .4375” maximum. 
COS SURE — pay soans Roller Types Available 
- MORE. SEND YOUR SPECS 
as . For complete data, L.A. area, write or phone: ORegon 8-4208 


San F : Hilltop 7-2220... Seattle: PArk - 
Inquiries from Salt Lake, Denver, Albuquerque, sali - niga a _ ° ‘i cane See 


| Phoenix, Tucson areas —Call L.A. office collect. CHASSIS TrRAK Corp 
q East of Rockies: Chassis-Trak, Inc., ws * 


525 S. Webster Ave., indianapolis 600 W. FLORENCE AVE., INGLEWOOD 1, CALIF. 
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‘The Best’ of PROBLEMS & This CH-1 resistor is a miniaturized pro- 
SOLUTIONS reprinted from duction-model of a JRL Primary Standard 
the pages of ELECTRONIC _— resistor .. . absolute accuracy of 
PRODUCTS MAGAZINE —— : 0.0025% and stability per year of 
0.0025%. This hermetically sealed, oil 
filled resistor is designed to meet MIL 
specs. 








© The ideal working tool for electronic 
engineers 


e Everyday design, application and p ; Documented failure analysis recorded by 
engineering problems encountered conventional “Precision” Resistors, de- 
by engineers ... plus solutions (as spite acceptable initial accuracy, for pro- 
many as seven in some cases) also duction-model analog computer is avail- 
including schematics able. 


© Organized by subject categories for ep ELECTRONK 
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New Products of the Month 


HARD GLASS ENCAPSULATED RESISTORS [Texas Instruments, Inc.] 
Meet Specification MIL-R-10509D, Characteristics B, D, and G 


Measuring %” in length, the Type CG 
%-watt carbon film units (MIL Type 
RN55) are the same size as conventional 
1/10th-watt film resistors. 


The hard glass encapsulated resistors 
are available in values from 10 ohms to 
100k ohms at a tolerance of +1%. 


A new sealing technique hermetically 
seals the resistance element in a hard glass 
envelope. This is said to leave the resistor 
free of organic compounds and solders. 


PRECISION FILM RESISTORS [International Resistance Co.] 
1/10 Watt—Molded Deposited Carbon Or Molded Metal Film 


A molded RN55 resistor may now be 
completely interchanged in physical size 
with the RCO7. 

Performance of the precision films meets 
or exceeds MIL-R-10509. It is claimed these 
units provide better temperature coeffi- 
cients, stability, lower noise characteristics. 

Power dissipation of the metal film EM 
units is 1/10w at 125°C, derated at zero load 
at 175°C. Standard tolerance is +1%, with 
min and max resistances of 50 ohms and 
100k ohms. 

Deposited carbon DM resistors are rated 


SQUARE TRIMMING POTENTIOMETER [Spectrol Electronics Corp.] 


%” Square—25-Turn Wirewound 
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Aluminum-cased model 51 trimmer po- 
tentiometer features humidity-proof con- 
struction and Teflon insulated leads. Mois- 
ture and immersion proofing is accom- 
plished by incorporating an internal re- 
tainer for the adjusting screw, eliminating 
one or more openings in the case usually 
required for this purpose. 

Available in ranges from 50 to 200k 
ohms +5% and weighing 5gm, the unit has 
a power rating of 3 watts at 50°C, derating 
to zero watts at 150°C. 

Applicable military specs are met or sur- 


INSULATED WIREWOUND RESISTORS [Obmite Manufacturing Co.] 
Styles RW67, RW68, And RW69 Per MIL-R-26C, Amend 2 


In general, the Styles RW67, RW68 and 
RW69 have the same wattage ratings, re- 
sistance ranges, and values as their vitreous 
enamel counterparts — RW57, RW58 and 
RW59. However, the new resistors pass a 
1,000 volt V-block test. A thick, molded 
silicone-ceramic jacket on the molded wire- 
wound, axial-lead resistors, permits these 
units to meet this requirement. 

Temperature coefficient of the resistance 
material is 20 ppm/ °C. The RW67 is availa- 
ble from 0.1 to 3,600 ohms in 5.0 or 6.5 watt 
models; the RW68 is available from 0.10 to 


eem File System! Sec 
ey 4700 


As a result, the hard glass hermetic 
resistors are characterized by unusual me- 
chanical strength and stability. They with- 
stand such violent tests as passing directly 
from molten solder into cold water. 


PRICE: $1.88-$0.18 (depending on ohms and qty). 
AVAILABILITY: Stock to 2 weeks. MFR: Texas in- 
struments, Inc., P.O. Box 5012, Dept EP, Dallas 
22, Texas. SALES MGR: M. Corboy, AD 5-3111; for 
nearest rep see eem p. 1858 (1961-62 Ed.) 
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at 1/10w at 125°C or 1/8w at 70°C, derated 
at zero load at 165°C. Standard tolerance is 
1%, with a resistance range of 10 ohms to 
301k ohms. This unit meets or exceeds 
MIL-R-11 requirements for the RCO07 at 
Y% watt at 70°C. 
PRICE: Type DM: $0.20 (qtys of 1M, 50 to 301k 
ohms); Type EM +50 ppm units: $1.00 (qtys 1M). 
AVAILABILITY: 3 weeks. MFR: International Resis- 
ance Co., 401 N. Broad St., Dept EP, Phila. 8, Pa. 
SALES OFFICES: See eem p. 1758 (1961-62 Ed.) 
OTHER PRODUCTS: See eem pp. 1332-1336, 1510, 
1615. 

Check 213 Reader Service Card 9/61 


passed for altitude, fungus, salt spray, 
humidity, sand and dust, temperature cy- 
cling, shock and vibration and immersion 
per MIL-STD-202B, Method 104A, Condi- 
tion A. Shaft torque is 0.2 to 5.0 oz-in, and 
life expectancy is 10,000 revolutions. 
PRICE $10.70 ea (in qty). AVAILABILITY: 30 days. 
MFR: Spectro! Electronics Corp., 1704 S. Del Mar 
Ave., Dept EP, San Gabriel, Calif. SALES MGR: D. 
P. Vaughan, AT 7-9761; for nearest rep see eem 
p. 1843 (1961-62 Ed.) OTHER PRODUCTS: See eem 
pp. 1348, 1349 
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8,200 ohms in 8.0 or 11.0 watt; the RW69 is 
available from 0.10 to 910 ohms in 2.5 or 
3.0 watt models. 

Single-layer wound on ceramic cores the 
resistors are fitted with metal end caps 
to which the leads are welded. The pro- 
tective jacket is molded over this core. 
PRICE: $0.54-$0.62 ea (250-499). AVAILABILITY: 
From stock. MFR: Ohmite Manufacturing Co., 3646 
Howard St., Dept EP, Skokie, Ill. SALES OFFICES: 
See eem p. 1801 (1961-62 Ed.) OTHER PRODUCTS: 
See eem pp. 1342, 1343 
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COMMERCIAL LASER 
(Continued from p. 65’) 


and in communications it would be 
very desirable to use laser amplifiers 
rather than the present oscillators. 

By removing the ruby element sup- 
plied and replacing it with other ma- 
terials, other investigations and studies 
are possible. For example, interest now 
exists in the possibility of replacing the 
rod with a bundle of fibers of a suit- 
able material. Such substitutions have 
been considered at low temperature 
and calcium fluoride doped by trivalent 
uranium or samarium might be suit- 
able in this case. These researches are 
aimed at obtaining CW laser operation. 

The Raytheon solid state laser func- 
tions in watts of power, not milliwatts. 

Based on its experience to date, the 
company’s researchers feel confident 
that a solid state CW device can now 
be built. Work toward that goal is in- 
tensifying. 

Some further specifications of this 
new commercially available laser are: 

Ruby: 2.5” long, 0.25” dia. 

Laser material: chromium doped 
sapphire. 


Flash tube: a special FX! (Edger- 
ton, Germeshausen & Grier). 

Pump wavelength: 5000-6000 ang- 
stroms range. 

Output wavelength: 
stroms. 

Power supply: input voltage is 115 
v 60 cps. 

Reservoir capacity: 400 microfar- 
ads. 

Charging voltage: 
mum. 

Minimum charging time: 60 sec. 

Weight: approximately 350 Ibs. 


6943 ang- 


2000 v maxi- 





Price: (Including laser head, ruby, 
flash tube, power supply and inter- 
connecting cables, plus remote con- 
trol switch): $5850.00. 

Availability: 8-10 weeks after receipt 
of order. 

Manufacturer: Raytheon Co., Special 
Microwave Device Operations, 103 
River St., Dept. EP, Waltham, Mass. 
Sales Manager: R. M. Moschella, TW 
9-8850, for nearest rep, see eem, p. 
1823 (1961-62 Ed.) 
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COMPLETE WAVEFORM gg 


FROM 20CPS TO 20KC __ 


MEASURES AND RECORDS AMPLITUDE 
AND FREQUENCY 
Facilitates mechanical and electrical design 
and speeds production testing by: 

@ IDENTIFYING sources of mechanical 

vibration. 

© MEASURING distortion. 

@ ANALYZING harmonic content. 

© EVALUATING sound systems. 

© DETECTING resonances. 


MEASURES AND RECORDS AMPLITUDE 
OF EACH SIGNAL COMPONENT WHILE 
THE FREQUENCY SPECTRUM IS SCANNED 
FROM 20 TO 20,000 cps 

Use is made of a narrow, constant-percentage 
bandwidth filter together with a synchro- 
nously driven strip-chart recorder. May be 
used to analyze the output from accelerom- 
eters, microphones, strain gages, pressure 
pick- “ups, and similar transducers. A preampli- 
fier is available (Model 801 Preamplifier). 
The Analyzer may also be used as a wide- 
band level meter. The overall system has 
built-in calibration. 








© MODEL800 °@ 

Frequency range—20 to 20,000 cps in 
three decades. 

Sensitivity—tfull scale ranges of 15mv to 
6 volts. Similar ranges fer sound 
and vibration. 

Selectivity—3db points are +2% of 
tuned frequency. 

Accuracy—3% of measured frequency. 

5% of measured amplitude. 

Input impedance—50,000 ohms. 

Chart—Precalibrated for frequency and 


amplitude. 
Power required—110/120 volts 
50/60 cycles 


a) Be Oe vcore weneans. ecasreann 
CORPORATION woon.ann s-0140 on wo. 2-0412 
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Solve 


Your etched product 
equipment requirements 
with 


Model 501 Spray Etcher 


For: 


Printed Circuit Etching 
Chemical Machining 
Nameplate Etching 
Decorative Etching 


Chemical Engraving 


The CHEMCUT equipment line 
includes a model suitable for 


your lab or line production. 


Want 
to cut your operating costs and 
improve the quality of your pro- 
duct? Write now for data and 


name of distributor near you. 


CHEMMNACUT 


Div. of Centre Circuits, inc. 


P. O. Box 165 





State College, Pa., U. S. A. 
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GERMANIUM TRANSISTORS [Texas Instruments, Inc.] 


For Consumer Product Applications 


New Tl Consumer Transistors 


Three series of entertainment transistors 
include: the GAM-1, with high gain in the 
broadcast band; the GAM-2, for f-m use; 
the economy power series, for audio power 
applications. 

The GAM-1 transistors have a high-fre- 
quency current gain (hfe) of 32-40 db at 
455 ke and a typical output impedance of 
greater than 1 megohm. The d-c beta of all 
units is greater than 25 and the median 
value is approximately 40. Germanium- 
alloy mesa GAM-2 units have a high-fre- 
quency response of (fT) of 120 me and 


eem File System) S« 
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collector-base time constant (rp!C,) of less 
than 20 psec. 

They are available in the TO-3 package 
with breakdown voltages of 30, 45 or 60 
volts. 

Some of the series offer Ico of less than 

0.1 ma at 2 volts collector-base. 
PRICE: $0.51-$1.65 (production qtys). AVAILABIL- 
ITY: 2 weeks. MFR: Texas Instruments, Inc., P.O. 
Box 5012, Dept EP, Dallas 22, Texas. SALES MGR: 
M. Norton, AD 5-3111; for nearest rep see eem p. 
1858 (1961-62 Ed.) 
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LOW-POWER RECTIFIERS [Westinghouse Electric Corp., Semiconductor Dept.] 
Fused Double-Diffused Silicon Rectifiers —50 To 1,000 PRV 


~ dead 
~~ 


Series IN536 low-power silicon rectifiers 
are available in ratings to 750-ma half- 
wave maximum forward current for appli- 
cations in magnetic amplifiers, precision 
metering, ring modulators, high-Q circuits 
and test equipment. 

Six of the nine models in the series oper- 
ate in ambient temperatures from —65°C 
to 165°C without the use of external heat 
sinks; the three others are for use to 
150°C. 

Each cell is in a hermetically sealed case 


HEAT SIN K S&S [ThermolloyCo.] 
For Mesa/Planar Transistors In TO-18 Pack 


age 


Most stud mountings previously have 
been factory fitted to transistors. The units 
illustrated give positive contact as opposed 
to the conventional press fit. Contact is ob- 
tained by a threaded nut which securely 
grips both sides of the transistor weld 
flange—the point of maximum heat. Heat 
generated in the transistor is conducted 
directly through the threaded nut to the 
chassis. Case temperatures approaching 
25°C are being achieved. 

Sinks are made from aluminum in two 
types. Number 1107 has a Hardas process 


with flexible, tinned axial leads. The recti- 
fier case is the positive (cathode) terminal. 
Maximum reverse current is 10 ua at rated 
peak reverse voltage at 25°C junction tem- 
perature. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: Westinghouse Electric Corp., 
Semiconductor Dept., Dept EP, Youngwood, Pa. 
SALES MGR: F. G. Khoury, WA 5-7272; for nearest 
rep see eem p. 1883 (1961-62 Ed.) OTHER PROD- 
UCTS: See eem pp. 1371, 1432-1440 
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anodized finish for 400-volt breakdown 
where the collector is common to the case. 
Number 1106 has a caustic etch finish for 
applications requiring grounding the 
transistor to the chassis. Both types are 
double ended and may be attached directly 
to a metal chassis or casting. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock (qtys up to 1M). MFR: Thermolloy Co., 
2130 Irving Bivd., Box 4341, Dept EP, Dallas 8, 
Texas. SALES MGR: B. Day, RI 2-6570. 
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VHF EPITAXIAL MESA TRANSISTOR [ Motorola Semiconductor Products, Inc.]} 


NPN Type Product—60% Improvement In 


Gain-Bandwidth. 


Intended for vhf oscillator and class-C 
amplifier applications, epitaxial mesa type 
2N707A has a collector-base voltage rating 
of 70 volts and a power dissipation of 1 
watt. 


Capable of oscillating at frequencies in 
excess of 600 mc, the device features a low 
typical collector saturation voltage of 0.18 
volt and a collector capacitance of 4 pf. 


An improved version of the type 2N707 
is available which, although lower in abso- 
lute maximum ratings than the 2N707A, 


features improvements over the earlier 
versions due to the epitaxial fabrication 
techniques. 


Both the 2N707 and the 2N707A have ap- 

plications in communications equipment 
and telemetry. 
PRICE: Type 2N707: $20.25 (1-99); Type 2N707A: 
$22.50 (1-99). AVAILABILITY: From stock. MFR: 
Motorola Semiconductor Products Inc., 5005 E. 
McDowell Rd., Dept EP, Phoenix 8, Arizona. SALES 
OFFICES: See eem p. 1791 (1961-62 Ed.) 
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RECTIFIER 


POWER 
SUPPLY 


0- 32 V.D.C. 


40 Amps. 100 Mv. Ripple 


e Vacuum Varnish impregnated Magnetic Components e Short 

Circuit and Overload Protection e Non-Ageing Silicon Recti- 

fiers ¢ Natural Draft Cooling « 4%” Rectangular 2% Accuracy 

DC Panel Meters © BUDGET PRICED 

Additional Specifications 

Regulation: Less than 10% from 1/10 load to full 

load at 32 V. output. 

40 Amps. continuously at 45°C. 

Ambient. 

125% of rated current continuously 

(50 Amps.) at 30°C. Ambient. 

Polarity: Pos/Neg terminalis are above ground 

and isolated from AC input. 

Input: 115 volts AC 60 cycles single phase. 

Controls: Switch, fuse, line circuit breaker, volt- 

age control, pilot light. 

DC output — panel binding posts and 

terminal board at rear. AC input — 

barrier type terminal board at rear. 

Dimensions: 22”Lx14”Hx15”D. Weight: 160 Ibs. 
Model KM93B 


Also available without cabinet for a Le stand- 
ard 19” rack. Panel height only 12% inc 
Specify Model KMS93 
OTHER UNITS AVAILABLE FROM 5 AMPS. UP. 


Bulletin No. 102A On Request 
AVAILABLE FOR IMMEDIATE DELIVERY 


OPAD ELECTRIC COMPANY 


ad 43-9 WALKER ST., NEW YORK 13, N.Y 
Telephone: WO 6-0380 
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Capacity: 


Overload: 


Terminals: 


FOR THE LATEST IN TRANS - 
ISTORIZED POWER SUPPLIES, 


REQUEST THIS INFORMATIVE 
BROCHURE 


AICOpIEM: 
TECHNICAL COMPANY 


EASTON, PA. 
Check 15 Reader Service Card 
ELECTRONIC PRODUCTS Magazine 


| MOLDING MATERIALS 





YEW PRODUCT 
LITERATURE 


(Continued from p. 61) 


DIGITAL INSTRUMENTS Sec. 2900 

High speed solid state and vacuum 
tube electronic counters, timers, pre- 
set counter-controllers, decade count- 
ing units, readouts, printers and fre- 
quency measuring instrumentation are 
described in a 20-page catalog. Com- 
puter Measurements Company, 12970 
Bradley Ave., Dept EP, San Fernando, 
Calif. 
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SILICONE RUBBER FOR WIRE 

AND CABLE 

Eight-page technical bulletin, S-4, de- 
scribes various silicone rubber com- 
pounds available as wire and cable in- 
sulation. Tables show typical properties 
of silicone rubber available to the wire 
and cable industry with suggestions for 
handling compounds. General Electric 
Co., Dept EP, Schenectady 5, N. Y. 
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Sec. 3100 





Sec. 3200 


Tech reports on two Alkyd Molding 
Compounds are available. AMC-541, 


based on a diallyl phthalate resin, is 
glass fiber reinforced and flame retard- 
ant. AMC-428 is a fast curing, glass- 
filled granular material featuring sta- 
bility of dielectric constant at varying 
temperature. Allied Chemical, Plastics 

v., 40 Rector Street, Dept EP, New 
York 6, N. Y. 
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WAVEGUIDE FLANGES Sec. 3400 
Fourteen-page catalog, FA€1-1, lists 
mechanical specifications for wave- 
guide flanges, including single and dual 
choke and cover for both pressure and 
nonpressure applications. A detailed 
glossary describes types of flanges, 
mounting methods and holes. 
Tabulated dimensional data on 160 
single and dual flanges covering EIA 
waveguide sizes from WR12 to WR2100 
are subdivided by flange style and mat- 
ing waveguide with reference to both 
EIA and JAN numbers. Microwave De- 
velopment Labs, Inc., Dept EP, Natick, 


Mass. 
Check 286 Reader Service Card 
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AS OF NOW 


CP-04, 05, 08, 09, fo 
OTT ES Lit-ce mm Or-Ter-Teahael a. 
are 


OBSOLETE 


MYLAR’ CAPACITORS 
MIL-C-27287 (USAF) 


SMALLER 


—— 


LIGHTER 


a 


COST LESS 


Capacitance: .068 mfd 
through 1.0 mfd 


Voltages: 100 vdc through 
600 vdc 


Temperature: 85°C and 
Reo. 


Tolerance: +5% —+10% 


IMMEDIATE DELIVERY 
AT FACTORY PRICE 


For additional information 
write on your letterhead 


—Nhweber 


ELECTRONICS 
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New Products of the Mont! 


SILICON PHOTOSENSORS [Philco Corp., Lansdale Div.] 
For Photo Diode Readout Circuits—Data Processing Equipment 


SELENIUM RECTIFIER 
For Low-Voltage, High Current Applications 


Handling 20 volts of reverse breakdown 
voltage with less than 10 ua of leakage cur- 
rent, these photosensors have a response 
from the visible to the near infrared spec- 
trum (5,000 to 11,000 angstroms). 


The units convert light information into 
usable electrical pulses and _ sinusoidal 
waves. 


The devices are hermetically sealed in 
glass envelopes of 0.080” diameter. One 
model has the active area positioned paral- 


[Syntron Co., Semiconductor Div.]} 


Mark V selenium rectifiers are available 
in cell sizes from 1” by 1”, through 12” 
by 16” for both 26 and 33 volts rms opera- 
tion. Current ratings range from 0.46 am- 
pere to 379.2 amperes at a maximum am- 
bient temperature of 40°C, and up to 948 
amperes in force-cooled applications. 


For a single-phase bridge 8.48-ampere 
application, a stack with 3” by 4” cells (26 
v rms) is offered. 


For a three-phase double-wye 54-ampere 


FORCED AIR HEAT DISSIPATOR [Vemaline Products Co.] 


For Semiconductor Cooling 


Consisting of a series 6071 heat sink and 
a 100°cfm blower, this dissipator is ducted 
to provide maximum air flow over the cool- 
ing fins. Approximately 780 watts is dissi- 
pated by the 12” long unit that mounts 10 
semiconductors. Thermal resistance is 
0.25°C/watt. 

Semiconductor leads are exposed for easy 
access and servicing. The heat sinks are 
easily removed from the duct for replace- 
ment of the semiconductors without dis- 
turbing the blower or duct mounting. 

Of all-aluminum construction, the unit 


lel to the longitudinal axis of the diode, to 
provide side-reading capability. A second 
type with the active area positioned per- 
pendicular to the longitudinal axis and a 
lens for frontal exposure to incident light 
eliminates the need for critical focusing. 
PRICE: $5.00-$12.00 (samples). AVAILABILITY: 
From stock. MFR: Philco Corp., Lansdale Div., 
Tioga & “C"’ Streets, Dept EP, Phila. 34, Pa. SALES 
OFFICES: See eem p. 1809 (1961-62 Ed.) OTHER 
PRODUCTS: See eem pp. 1402, 1403 
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application, a stack with 5” square cells 
(26 v rms) is available. 


Applications for these rectifiers include 
battery chargers and welding equipment. 


PRICE: 19 bridge $6.30; 39 double-wye $12.95. 
AVAILABILITY: From stock. MFR: Syntron Co., 
Semiconductor Div., Dept EP, Homer City, Pa. 
SALES OFFICES: See eem p. 1851 (1961-62 Ed.) 
OTHER PRODUCTS: See eem p. 1417 
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has built-in air flow switches and is ther- 
mostat controlled. 

Units are available for JEDEC outlines: 

TO-3, TO-6, TO-10, TO-14, TO-15, TO-26, 
TO-27, TO-31, TO-32 and TO-36. Weight 
varies from 1.25 to 2.25 oz/in. of length and 
surface area varies from 28 to 50 sq in. 
per in. of length. 
PRICE: Approx. $75.00. AVAILABILITY: 2-4 weeks. 
MFR: Vemaline Products Co., Dept EP, Franklin 
Lakes, N. J. SALES OFFICES: See eem p. 1873 
(1961-62 Ed.) 
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HEAT DISSIPATORS AND RETAINERS [/xternational Electronic Research Corp.] 
Variable Fit—For TO-8 And TO-18 Transistors 


Y 


For TO-8 sized transistors, the TXBP- 
050-037 heat dissipator will accommodate 
case diameter variations from 0.480” to 
0.510”. Heat dissipator TXBP-018-028 (il- 
lustrated), for TO-18 sized transistors, will 
accommodate case diameter variations from 
0.175” to 0.190”. Both are fabricated en- 
tirely of beryllium copper with spring-fin- 
ger construction. 


The retainers provide maximum thermal 
contact with the transistor case, resulting 
in efficient transfer of heat from the tran- 


sistor case to the dissipator and heat sink. 
Mounting methods are suitable for printed 
circuit boards, chassis and heat sinks. 


These screw-attaching type devices are 
available with Insulube or black cadmium 
finish. 

PRICE: TXBP-050-037: $1.65-$0.80; TX BP-018-028: 
$1.05-$0.50. AVAILABILITY: From stock. MFR: In- 
ternational Electronic Research Corp., IERC Div., 
135 W. Magnolia Bivd., Dept EP, Burbank, Calif. 
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WHAT'S .° 

m YOUR 
TRANSISTOR 

COOLING 

PROBLEM? 


Whatever it is, you can probably find the solu- 
tion with a Birtcher Radiator. Available in sizes 
and designs to most efficiently cool all popu- 
larly used (amd many special) transistors. 
Test reports show up to 27% more transistor 
efficiency! 

AVAILABLE FROM AUTHORIZED BIRTCHER DISTRIBUTORS 

& : 


» 


°% 





“ A s 4 

% NEW! 

4 TRANSISTOR 
34 RADIATOR 

% CATALOG 1-HR 








dust off the press — urite for ity. 


A * ; 


BIRTCHER CORPORATION 


INDUSTRIAL DIVISION - 
45 S. MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
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COMING 
SHOW ISSUES! 


OCTOBER | NOVEMBER 
NEC SHOW NEREM SHOW 


O- Ce te. Cet) oe ee ee 


\ { 1 | 


ELECTRONIC PRODUCTS’ readers will have a 
front row seat at the NEC and NEREM shows...a 
complete new product roundup. 

ADVERTISERS receive 5,000 bonus distribution 
at both Shows. Closing date is lst of month 
preceding issue. 



































ELECTRONIC 
PRODUCTS 


THE INDUSTRY'S NEW PRODUCT MONTHLY 


ELECTRONIC 
PRODUCTS 


60 madison avenue - hempstead, n.y. 


ELECTRONIC PRODUCTS 





POMONA 
PATCH 
CORDS 


= DESIGNED TO MEET RIGID INDUSTRIAL 
AND MILITARY APPLICATIONS 


= MOLDED PLUG BODY 


= BERYLLIUM COPPER SPRING 
HEAT TREATED 


= RELIABLE SOLDER BONDED 
CONNECTIONS 


“3 — PLUG Z. 


a 
ALLIGATOR CLIPS 
UG88C/U MALE BNC a 


PHONE TIPS 


PL259 
a. a = =) 
MINIGATOR CLIPS 


ALLIGATOR TO PL259 

















PL259 MALE 


so 





UG88C/U MALE BNC 
s! 


ALLIGATOR TO UG88C/U MALE BNC 


= 


MODEL P .080 PHONE TIPS 


MODEL B BANANA PLUG 





eee ee 
MODEL HB EXTENSION-STACKING 
SEND FOR FREE GENERAL CAT. 6-61 


REFER TO 1961-62 EEM 
et PE es ame -% 
1500 East Ninth Street, Pomona, California 
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New Products of the Month 


SERVOED WINDOW ACCELEROMETER [Palomar Scientific Corp.] 
For Precision Programming And “‘Close-Look”’ Applications 


Model PAW-2S force balance accelerom- 
eter is packaged with an integral ampli- 
fier, in 2 cubic inches. It provides full scale 
output over increments as small as 1/5th 
of the total input excursion. 


The servo action delivers +8 volts out- 
put without cascaded drift typical of low- 
level transducers and separate amplifiers. 


Window location can be factory preset 
or programmed by simple switching meth- 
ods. For example, a window width of 1 g 
can be set between +3 g and +4 g or be- 


HIGH-TEMPERATURE SERVO AMPLIFIER [Servo Development Corp.] 
Operating Temperature Range —55°C To 100°C Ambient 


Up to 3.5 watts at 40 v rms into a center- 
tapped size 11 servo motor can be delivered 
by this 0.86 cubic inch transistorized servo 
amplifier. Nominal gain is 6,500 at 10,000 
ohms input impedance, adjustable through 
the choice of an external resistor. 

The amplifier meets vibration and shock 
requirements of specifications MIL-E- 
5272B and MIL-E-5400A. Offered in a 
hermetically sealed enclosure 1.055” x 
0.914” x 0.896” high, the unit weighs 1 oz. 
An eight-pin header is the standard ter- 
mination. 


SUBMINIATURE SERVO AMPLIFIER [Control Technology Co., Inc.] 


Input Impedance 250k Ohms—Output 3.5 Watts 


Transistorized servo amplifier Model 930 
will drive 3.5-watt servo motors from low- 
level 400-cps signals over an ambient tem- 
perature range from —55°C to 125°C. High 
input impedance makes the unit suitable as 
an amplifier after a chopper d-c to a-c con- 
verter. 


With a gain of 8,000, the amplifier can 
be used for high-performance servo loops 
in computers, instrument systems and as 
a preamplifier to drive high power output 
stages. A 50-ohm output impedance in- 


POSITION REPEATER [Theta Instrument Corp.] 


Angular Accuracy, 6 Minutes Of Arc 


Position répeater Model PPR-20 dis- 
plays, on a counter, the angular position 
of remotely located synchros, resolvers, 
potentiometers, autotransformers and 
function generators. The input data ele- 
ment is an accurate size 11 synchro. The 
solid-state electronic circuits include de- 
modulator, response shaping and modula- 
tor stages. 

In-line digital readout, shaft output and 
data transmitter output are available as 
options. 

The repeater features a continuous 0° to 
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tween —2 g and —3 g. Ranges include a win- 
dow width from 1 g to 60 g and a bias 2 to 
5 times the window width. Offset null pro- 
vides a versatile basis for command or 
programming functions such as turns and 
re-entry acceleration. Standard operating 
temperature range is —55°F to 200°F. 


PRICE: $550.00-$650.00. AVAILABILITY: 90 days. 
MFR: Palomar Scientific Corp., 4039 Transport 
St., Dept E, Palo Alto, Calif. SALES MGR: Dr. V. B, 
Corey, DA 3-9005 
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Quiescent current is 20 ma and maxi- 
mum current 200 ma. Feedback is 20 db 
maximum and phase shift is 5°. 


The amplifier operates from a 28 vde 

power source. A separate power supply 
(Model 62-100) is available to permit 400 
cps operation. 
PRICE: $150.00-$200.00. AVAILABILITY: 4 weeks. 
MFR: Servo Development Corp., 2 Willis Court, 
Dept EP, Hicksville, N.Y. SALES MGR: J. Hamm, 
OV 1-4343; for nearest rep see eem p. 1836 (1961- 
62 Ed.) 
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sures excellent servo response and high 
servo system gains without oscillations. 


Operating on standard 28 vde power the 

device withstands the environmental re- 
quirements of MIL-E-5272. Dimensions are 
1” x 11%” x 1%," high. 
PRICE: Contact Sales Mgr below. AVAILABILITY: 2- 
3 weeks. MFR: Control Technology Co., Inc., 41- 
16 29th St., Dept EP, Long Island City 1, N.Y. 
SALES MGR: H. Cooper, EX 2-2636; for nearest 
rep see eem p. 1688 (1961-62 Ed.) 
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360° range and a slewing rate of 180° in 
less than 1 second. Including the connector, 
the behind the panel size is 8” long by 3” 
dia; front panel size is 1.5” long by 1.75” 
dia. Any nominal frequency between 400 
cps and 1,600 cps may be specified. Refer- 
ence voltage is 6.3 +2 volts at the signal 
frequency, 0° phase. 
PRICE: $1,500.00. AVAILABILITY: 3 weeks. MFR: 
Theta Instrument Corp., 520 Victor St., Dept EP, 
Saddle Brook, N. J. SALES MGR: S. Handelman, 
HU 7-3508; for nearest rep see eem p. 1858 (1961- 
62 Ed.) OTHER PRODUCTS: See eem p. 961. 
Check 227 Reader Service Card 9/61 
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FINGER PROTECTION 
MEANS 


MORE PRODUCTION 


Sticks only to itself—not to the skin 
—eliminates sore and tender fingers 


QUICKLY 
APPLIED 


NEW PRODUCT 
LITERATURE 


a —~ 
EEE 
— 


nese 
—,.. 


(Continued from p. 71) 


POTENTIOMETERS Sec. 4700 


A 42-page catalog on precisior. poten- 
tiometers is available. Technical infor- 
mation, photos and curves are included. 
Requests must be on company letter- 
head. Gamewell Co., Dept EP, Newton 
Upper Falls 64, Mass. 





Model CS-140 


GYRO TORQUER SUPPLY 


® Precision Current Source 
@ DC and/or AC 
@ Pulse Output Possible 


For testing and measurement of 
gyro torquers, zener, reference 
diodes, magnetic components, other 


SELENIUM RECTIFIERS ot 
current sensitive devices. 


Sec. 4800 


Handy, economical. DOES NOT REDUCE FINGER 
SENSITIVITY OR INTERFERE WITH EFFICIENT 


HANDLING OF SMALL, THIN OR ELUSIVE PARTS 


ideal for transformer laminating, pigtailing, etc. 
Sample order —1 doz. rolis (15 yds. to roll) 


$8.90. Quantity Discounts. Order or write 


MODERN Ist AID NECESSITIES CO. 
737-741 W. Randolph St. 
Check 80 Reader Service Card 


Chicago 6, Il. 





Giuty 


sre 


FRAHM® RESONANT REED 
RELAYS and OSCILLATOR 
CONTROLS 








FRAHM® FREQUENCY METERS 
for panel mounting or portable 
2\2"—8'2", 15—1500 cps 
specials to 1700 cps 








See Demonstration . . . 
BIDDLE CORONA TEST 
EQUIPMENT 


... for tests on electrical insulating ma- 
terials, individual insulation structures, 
and insulation of electrical equipment. 
Measuring corona starting and extinc- 
tion voltage, apparent corona charge, 
relative corona current. 

Write for 

“Instruments for Industry” 
BULLETIN 19-60 EP 


JAMES G. BIDDLE CO. 


cal and Speed Measuring Instruments 
6 ARCH STREET PHILADELPHIA 7, PA 
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Eight-page bulletin 101 describes 
selenium rectifiers covering ranges from 
microamperes to kiloamperes and volt- 
ages from millivolts to kilovolts. Informa- 
tion is furnished on high-voltage type R 
cartridges (rated to 25 ma), type T (10 
ma ratings), many types of selenium 
diodes rated to 25 ma and several types 
of arc suppressors and contact protects. 
Edal Industries, Inc., 4 Short Beach Rd., 
Dept EP, East Haven, Conn. 
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CIRCUIT BREAKER Sec. 5100 


Bulletin 71B9705 contains eight 
pages of data and illustrations on the 
5-cycle Type OZ distribution oil circuit 
breakers. Units feature tank-per-phase 
construction, solenoid or stored energy 
operator, and cross-blast interrupters. 
Allis-Chalmers, Dept EP, Milwaukee 1, 
Wisconsin. 
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F-M TELEMETERING INSTRUMENTS Sec. 5200 


A condensed catalog contains four 
pages of information on F-M instruments 
and accessories for airborne telemeter- 
ing. Included in the brochure are de- 
scriptions and condensed specifications 
of F-M subcarrier oscillators, mixers and 
amplifiers, reference oscillators and cal- 
ibration units, and vhf power amplifiers 
and telemetry transmitters. Electro-Me- 
chanical Research, Inc., P. O. Box 3041, 
Dept EP, Sarasota, Florida. 
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© Current Range is 0.1 wa to 150 ma 
@ Regulation 0.002% 
@ Resolution 1 part per million 


In use by leading companies for 
gyro torquer supply, component re- 
liability testing, calibration, ref- 
erence zener testing. 


Literature describing this and other 
constant current sources from 0.1ya to 
30 amp. may be obtained from 


NORTH HILLS 


ELECTRONICS, INCORPORATED 
GLEN COVE. LI... N.Y. ORvole 1-5700 


> 


n : 


bi 


Pon. 
f 
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Readouts 
that 
fofe, 


more... 


Series 10000 


DISPLAY NUMBERS, WORDS, 
COLOR, and SYMBOLS 


Ideal for computers, electrical and 
electronic test equipment, control 
systems, and annunciation boards. 
Price complete from $18.00. Write 
today for complete detailed speci- 
fications and quantity prices. 


InpusteiaL Exectromc Encincers, tac. 
5528 Vineland Ave., North Hollywood, Calif. 
Check 83 Reader Service Card 
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New Products of the Month 


SUBMINIATURE MULTIPOLE CIRCUIT BREAKERS [Heineman Electric Co.] 


Two-Pole And Three-Pole Models Per Mil Specs 


Available with either fast or slow in- 
verse time delay (non-time-delay models 
are offered for use where instantaneous 
response on overloads of any magnitude 
is required), the multipole circuit breakers, 
Series SM, are furnished in any integral 
or fractional current rating from 0.050 to 
15 amperes. Standard voltage ratings are: 
120 vac, 60 or 400 cps; 50 vde. 


Current-carrying capacity and calibrated 
trip points are unaffected by temperature 
fluctuations within the temperature range 


MINIATURE COMMUTATION SWITCH [Mycalex Electronics Corp.] 
Handles 180 Information Channels With 1.75” Dia Plate 


settle, 


7 
\) 1, 4% 
SO 


Occupying half the space of a conven- 
tional Inter-Range Instrumentation Group 
telemetering switch of equivalent capacity, 
this commutation switch can be driven at 
up to 1,800 rpm. 

The 1%” plate is made from Supramica 
555 ceramic-plastic with hardened gold- 
plated contacts and operates efficiently in 
temperatures as high as 650°F (343°C). 
Metal brushes are mounted in nylon to 
eliminate bounce. 

Resistance between rectangular contacts 
measures 1,000 megohms. Noise level is 
less than 1 mv when 5-volt signals are 


eem File System: S 


Ce 510 


of —40°C to 100°C on these units. 


The two-pole model measures (without 
handle) 1.5” x 1.25” x 1.9”; the three-pole 
model, 1.5” x 1.9” x 1.9”. Weight of the 
breakers is 3% ounces and 4% ounces, 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
6-8 weeks (small qtys). MFR: Heineman Electric 
Co., 629 Magnetic Drive, Dept EP, Trenton 2, N, J, 
SALES MGR: E. Bromberg, TU 2-4800; for nearest 
rep see eem p. 1745 (1961-62 Ed.). OTHER PROD. 
UCTS: See eem p. 1466 
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switched into a 150-ohm load. 

Electrical properties of Supramica 555 
at 1 me include: dissipation factor, 0.0015; 
dielectric constant, 8.8; loss factor, 0.013. 
Dielectric strength measured on samples 
-inch thick is 400 volts/mil. Arc resist- 
ance measures 250 seconds in the standard 
ASTM test. 

PRICE: $800.00 - $2,000.00. AVAILABILITY: 7 - 9 
weeks. MFR: Mycalex Electronics Corp., 125 Clifton 
Bivd., Dept EP, Clifton, N. J. SALES MGR: A, S. 
Backus, PR 9-8866; for nearest rep see eem p. 
1792 (1961-62 Ed.).OTHER PRODUCTS: See eem 
p. 99) 


10 
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PARITY CODE BAR SWITCH [Computer Control Co., Inc., Western Div.] 
Provides Odd Or Even Parity In Output Code 


Output of this parity code bar switch is 
a five-bit code; in odd parity, for example, 
3 = 0011(1). 

The switch provides octal or decimal 
input and binary coded output. Conversion 
from an octal or decimal digit to binary 
code is performed by binary-coded contact 
closures. Cam-type code bars are used for 
binary conversion. 

Full 10-button decimal banks with 1-2- 
4-8 binary output ccntacts plus parity are 
available in the DP series. The OP octal 
series has seven-button banks with 1-2-4 


SOLENOID SELECTOR ASSEMBLY [Océ M{g. Co.] 


Hermetically Sealed Per Spec MIL-S-8484 


This miniaturized solenoid selector as- 
sembly consists of a 12-position rotary 
switch coupled to a rotary solenoid. The 
solenoid advances the switch one position 
with each impulse from a control position, 
or may be arranged for remote position 
selection from a manual switch. It con- 
tinues to step unil any selected position 
position is reached. 

The assembly is available with a 28-pin 
plug-in or a 28-pin hook-type header. 

Temperature range is —65°C to 85°C 
with intermittent duty cycle. Stator in- 


binary output contacts plus parity. Varia- 
tions to customer specifications are availa- 
ble in both series. 

Binary coded outputs are microswitch 
contact closures with double throw contact 
arrangements coupled to the zero through 
nine or zero through seven pushbuttons. 


PRICE & AVAILABILITY: Contact Sales Offices be- 
low. MFR: Computer Control Co., Inc., Western 
Div., 2251 Barry Ave., Dept EP, Los Angeles 64, 
Calif. SALES OFFICES: See eem p. 1684 (1961-62 
Ed.) 
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sulation is glass melamine. High pressure 
double-wiping coin-silver contacts are ra 

at 28 volts, 1 ampere, noninductive. Sole- 
noid operating voltage is 24-28 vde. Size 
is 3.25”: x 1.5” in dia x 11%»" seated height. 


PRICE: $65.00 ea (small qtys). AVAILABILITY: Con- 
tact Sales Mgr below. MFR: Oak Mfg. Co., Dept 
EP, Crystal Lake, Ill. SALES MGR: E. J. Lortie, 
Telephone 459-5000; for nearest rep see eem P. 
1800 (1961-62 Ed.). OTHER PRODUCTS: See eem 
Pp. 1476-1483, 1600, 1601. 
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,. Se Gea 


Nee SF 


low-cost, 
binary 
operated 


digital readout 


‘decodes binary... 


displays alpha-numeric 
-electro-mechanically 


This is the smallest digital readout on 
the market. It decodes binary informa- 
tion directly, and displays it in any of 
16 alpha-numeric characters. Unit 
accepts voltage signals from digital 
computers and similar equipment. 
Easy-to-read—characters are %”x 1%”. 
Rapid, reliable display—30 characters 
per second. 
Built-in memory keeps last character in 
position with no power requirement. 
Miniature size—mounts in 1” x 3.2” panel. 
Extends only 2.5” behind panel. Weight : 
74 grams. 
Low cost—complete, only $50.00 
Available as DECIMAL-ACCUMULATOR 
COUNTER—same size and configuration 
as readout. Displays 0 through 9. 

Price $20.00 


Write for complete data. 


, CORPORATION 


10125 West Washington Bivd., Culver City, Calif. 
Check 84 Reader Service Card 
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NEW PRODUCT 
LITERATURE 


(Continued from p. 75) 


THERMOCOUPLES Sec. 5300 


Catalog TB 160 lists seven models of 
thermocouples, giving cross-sectional 
drawings, performance charts and 
graphs. All units listed feature response 
times below 10 usec to transient flow, 
continuous service temperatures of over 
2,000°F and pressure ranges to over 
50,000 psi. Nanmac Corp., P. O. Box 8, 
Dept EP, Indian Head, Maryland. 
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MOTION TRANSDUCERS Sec. 5500 


Special products bulletin SPB1 con- 
tains descriptive data and illustrations 
of several models of translatory potenti- 
ometers, linear variable ‘ifferential 
transformers, and translatory velocity 
transducers. Helipot Technical Informa- 
tion Service, Dept EP, Fullerton, Calif. 
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¢ ENGINEERS— = 


If you need miniature, sensitive relays 
that work — every time — choose the 
Highest Quality Line — 

HI-SPEC. 





(CONFIGURATIONS AND OPERATING 
CHARACTERISTICS TO FIT YOUR RE- 
QUIREMENTS.) 


CHECK THE PLUS VALUES — 


© EVERY UNIT SERIAL-NUMBERED FOR 
QUALITY CONTROL. 


© EVERY UNIT 100% TESTED FOR ALL 
OPERATING CHARACTERISTICS — 
AT TEMPERATURE EXTREMES. 


© EVERY UNIT’S PERFORMANCE RE- 
CORDED AND THE RECORD SHIP- 
PED WITH EACH RELAY. 


© EVERY UNIT CERTIFIED TO YOUR 
INDIVIDUAL REQUIREMENTS. 


HI-SPEC RELAYS ARE THE HIGHEST QUAL- 
ITY. DON’T SETTLE FOR LESS THAN THE 
BEST. 





FOR SPECIFICATIONS AND DETAILS 
WRITE TO 


HI-SPEC ELECTRONICS CORP. 
7328 Ethel Avenue, 
North Hollywood, California 
POplar 5-5075 TRiangle 7-6519 
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® microdot 
hardware 


Lerco 
Teflon” Terminals 


A complete line of insulated termi- 
nals in miniature and subminiature 
stand-offs and feed-thrus, receptacles, 
plugs, jacks, and probes is available 
“off-the-shelf” from Microdot’s Lerco 
Division. Uncontaminated “Teflon” is 
used exclusively for the insulating 
bushing. These precision manufactured 
terminals withstand temperatures from 
—100°C to +250°C, are resistant to 
vibration and corrosion, and are unaf- 
fected by solvents, acids, or bases. 
Available in white and a variety of 
color codes. 


Microdot Iné., 220 Pasadena Avenue, 
South Pasadena, California 


Lerco 
Custom Knobs 


Precision molded knobs of high im- 
pact styrene meet mil-spec require- 
ments. Modern functional designs are 
available in mirror or matte finish, blue, 
grey or black, with anodized aluminum 
inserts and two positive grip set screws. 
Popular sizes and configurations are 
available “off-the-shelf?” Custom de- 
signs, sizes, and special colors are fur- 
nished on special order. 

Microdot Inc., 220 Pasadena Avenue, 
South Pasadena, California 
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New Products of the Month 


LOW PASS FILTER [Adams-Russel Co., Inc.] 
Eliminates Harmonics Of 215-260 Mc Telemetering Transmitters 


For use as an r-f output fitting for pres- 
sure-tight transmitters the Model 280 low- 
pass filter can be mounted with its connec- 
tor protruding. 


Having a cut-off at 320 me, the insertion 
loss is less than 0.5 db below 260 mc (50 db 
above 450 mc); vswr is less than 1.5 below 
260 me. 


Weighing 4 oz., the unit’s size is 1.5” x 
1.25” x 1.25”, exclusive of connectors. It 
can withstand a temperature environment 
from —80°F to 230°F and vibration to 2,000 


TELEMETRY FILTERS [Key Resistor Corp.] 
Cover All IRIG Standard Transmit And Receive Bands 


Included in the “N” series telemetry fil- 
ters are low-pass, bandpass and high-pass 
types. Thin distortion characteristic over 
the entire telemetry band for any input 
wave shape is less than 1%. 


Amplitude of the output signal over 
+7.5% of the center frequency for chan- 
nels 1 through 18 and over +15% of the cen- 
ter frequency for channels A through E 
is held within 1.5 db of the input. 


Insertion loss is less than 3 db and am- 
bient temperature range is —55°C to 85°C. 


RECORDING TELEMETER RECEIVER [The Bristol Co.] 
Four-Inch Wide Calibrated Chart With Rectilinear Coordinates 


Designed to fit any of this firm’s Meta- 
meter telemetering systems, the Series 670 
telemetry receivers are offered with one 
or two pens. Each pen is available with 
one or two retransmitting slidewires and 
a maximum of four individually adjust- 
able alarm contacts. Each alarm contact 
has an individual scale. Two of the maxi- 
mum eight alarm contacts can be set from 
the front of the instrument. 


The receiver available, for both 15- and 
5- second impulse duration systems, is 


COMPONENT LEAD FORMING TOOL [Axtomation, Inc.] 
Produces Bends For Printed Wiring Boards 


Lead Former is a hand tool that permits 
quick and accurate forming of component 
leads for insertion in printed wiring boards. 
It easily adjusts to form bends in standard 
1%” component leads from 4g” to 14%” from 
the component body. Leads up to 0.050” in 
diameter are accepted. 


The unit is designed to fit the operator’s 
hand, permitting day long use with a mini- 
mum of fatigue. 


eem File System .S 


ercrene cements BE 


eps. Standard connectors are N-N, N-BNC, 
or H-TNC. Filters can be supplied with 
type N, BNC, TNC, or TM connectors. Their 
locations can be shifted slightly. 


Power rating is 50 watts. The unit fea- 
tures an all-metal silver plated, rhodium 
flashed housing. 


PRICE: $135.00 (sm qtys). AVAILABILITY: Stock to 
4 weeks (depending on qty). MFR: Adams-Russej 
Co., Inc., 200 Sixth St., Dept EP, Cambridge 42, 
Mass. SALES MGR: N. VanDine, UN 8-8040 
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Input impedance can be from 500 to 50,000 
ohms, with matching load ranges from 
10,000 ohms to infinity. 

Units are epoxy encapsulated and can be 

provided with solder terminals or minia- 
ture plug-in terminations. 
PRICE: $20.00-$60.00. AVAILABILITY: 30 days. 
MFR: Key Resistor Corp., 321 West Redondo 
Beach Bivd., Dept EP, Gardena, Calif. SALES MGR: 
M. Mann, FA 1-4980; for nearest rep see eem p. 
1765 1961-62 Ed.) OTHER PRODUCTS: See eem 
Pp. 1338, 1339 
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offered in indicating and recording models. 


Chart tear-off and chart saver attach- 
ments permit removing a section of the 
chart without losing it. The ink capsules 
can be refilled from the front of the case. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
6-8 weeks. MFR: The Bristol Co., Dept EP, Water- 
bury 20, Conn. SALES MGR: G. P. Loneigan, PL 
6-4451; for nearest rep see eem p. 1668 (1961-62 
Ed.) 
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Its low cost permits each operator to 
keep several tools set-up for a job rather 
than having to reset one tool for each batch 
of components. 

All parts are nickel plated for maximum 
durability. 

PRICE: $1.98. AVAILABILITY: Contact Sales Offices 
below. MFR: Automation, Inc., 212 Worcester St, 


Dept EP, Wellesley Hills 82, Mass. SALES 
CES: See eem p. 1656 (1961-62 Ed.) 
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NEW PRODUCT | SENSITIVE RESEARCH 


3 LITERATURE 
IN USE TODAY “ 
MW READY FOR TOMORROW ‘ ) t C K ~ 
(Continued from p. 77) 


.05% accurate 
Miniature DC 


Super-intensity An 8-page brochure, entitled, “3S-G Potentiometer! 


E L E C T R 0 N | cS Silicon Semiconductor Strain Gage 
FLASH TUBES Pressure Transducer,” contains design 


and performance data on two models of 
KEMLITE’s “energy concentrated” semiconductor strain gages, an airborne 
lighting has proven itself in: and a ruggedized version. Fairchild Con- 


© High Intensity Flash for missile trols Corp., 119 Park Ave., Dept EP, 
Tracking Hicksville, L. |., N. Y. 


@ Visual Aircraft Perception at Long Check 292 Reader Service Card 


K E M LI T E SEMICONDUCTOR STRAIN GAGES Sec. 5500 now! 
__— 





© Black Light and Inf 
Seplicates nfra-Red TRANSFORMERS Sec. 5600 


@ Flashing Lights for Airport Runways Booklet GEA-7121 a 28-page brochure 
@ Electronic Flash for Photography describes metal-cased, hermetically 
© High Intensity Beacons sealed, encapsulated, subminiature and 
© Stroboscopy microminiature transformers for MIL 
M applications. Charts of model numbers, 


KEMLITE ratings and case dimensions are in- 


Laboratories, Inc cluded. General Electric Company, Dept Model PC * 


i EP, Schenectady 5, N. Y. k i, t 
' : Chicago 22, Mt. Check 293 Reader Service Card OL fa 1] 


New project problems invited 
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Precision DC measuring po- 
tentiometer with self-con- 
tained galvanometer and bat- 
tery operated standardiza- 


: ( tion circuit. Direct “in line” 
dout. Additi 1 volt 
MICAFIL ) COIL WINDERS iat tae can 


obtained by using it in com- 
bination with the Model PC- 
S, a switch controlled, .05% 
accurate “plug in” unit of 
the same size. 








The most complete line of coil winding equipment. 


Model OFA-TS is.the fastest «—~ — 4 


‘ 


machine available for ee > 

A RCC: B Additional Specifications 

ACCURACY: + .05% of read- 

Max. Coil Dia. 3'/s'° Max. Layer Width 4°” ing or + .5 mv., which- 

Infinitely Variable ever is greater. 

Speed Control ‘ \ RANGES: O-5.099 v; when 
gm ‘-4/ used with PC-S, 0—500 

— v. and O—1 amp. 
NO LO”, © pe —, RESOLUTION: Continuous. 1 
CAMS dl ({ ; ¢ » mv. divisions on slide 
; —, ; wire. 

18) " ’ ee : m SENSITIVITY: Infinite resist- 

GEARS a i 4 - ance at null. When used 
iS _ (ome SIZE: 9” x 4%” x 1%”. 

WEIGHT: 3 Ibs. 


: ice 2500 
: e “>; “UU, 
irschmann ~::..... [Rg ee 


CARL HIRSCHMANN COMPANY, INC. SENSITIVE 


30 PARK AVENUE MANHASSET, N.Y 


6015 N. Cicero Ave., Chicago 46, Ill. © 5124 Pacific RESEARCH 

Bivd., Los Angeles 58, Calif. © Cari Hirschmann Ce 

tvs, Los Angeles $8, Coit » Cor! Mischmann INSTRUMENT CORPORATION 
NEW -ROCHELLE, N. Y 
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New Products of the Month 


HAND-OPERATED CRIMPING TOOL [Pacific Coast Electronics] 


Makes 700 Terminal Connections An Hour 


Model 1100 crimping tool assures correct 
crimping pressure on every cycle by not 
allowing the tips to open until they have 
been closed far enough to make a tight, 
positive connection. 

For use with 18-, 20-, 22- or 24-gauge 
wires, the tool crimps the connection ele- 
ment of this firm’s Tri-E] terminal around 
the lead wire without affecting the strength 
or shock-absorbing features of the terminal 
itself. Extraction tests show that these 
crimped connections withstand high pulls 
before disengaging. 


eem File System 


The tool is fabricated of 4140 alloy stee] 
and the interchangeable tips are oil-hard- 
ened tool steel. 


Handles are form-fitting to minimize 
operator fatigue. High leverage ratios ep- 
able female operators to use the tool for 
full shifts without tiring. 


PRICE: $32.75. AVAILABILITY: 10 days. MFR: 
Pacific Coast Electronics, 2457 Chico Ave., Dept 
EP, S. El Monte, Calif. SALES MGR: G. N. Houle, 
CU 3-9496. 
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LOW DIFFERENTIAL PRESSURE TRANSDUCER [Consolidated Electrodynamics Corp.] 


Line Pressure Rating 5,000 Pounds 


Strain-gage pressure transducer Type 
4-351 is a high-line, low-differential unit 
measuring 2%” in diameter and 2%” long. 
Line pressure rating is 5,000 pounds, with 
less than 1% full range shift from 0 to 
5,000 psi. The unit will withstand up to 
8,000 psi without damage. 


Differential pressure range extends from 
+15 psid to +100 psid. Combined effects 
of linearity and hysteresis do not exceed 
+0.75% of full range output as measured 
from best straight line through calibration 
points. Ambient operating temperature 


DIFFERENTIAL PRESSURE TRANSDUCER [Bowurns, Inc.] 


Static Error Band Specification 1.3% 


Potentiometer - type transducer Model 
728 uses a precision spiral bourdon tube 
and a special isolation bellows to give a 
full complement of zero-centered pressure 
ranges with low error. Minimum package 
size allows direct mounting on hydraulic 
actuators or related equipmnt. 

A platinum alloy wire potentiometer ele- 
ment matched to the bourdon tube compen- 
sates for tube nonlinearities. This mated 
combination provides good static error 
band calibration over the full range of 
operating temperatures. Static error band 


PRESSURE SENSORS [Omega Dynamics Corp.] 
In 17 Ranges From 0-0.1 To 0-150,000 PSI 


Page 80 


Pressure sensor type 17 measures static 
pressure and transients with a maximum 
response of 0.8 usec, depending on the pres- 
sure range. The pressure sensitive area 
incorporates a %,@” free diaphragm, de- 
signed for flush mounting. 

Outputs of 1 volt and 5 volts full range 
are obtained by use of models 25 and 26 
transistorized electronic converters. 

The sensor has 0.5% linearity, infinite 
resolution, 0.5% repeatability and hystere- 
sis of 0.5% full scale. 

The sensing diaphragm, with volumetric 


range is from —70°F to 300°F. 

Both active and reference pressure ports 
can tolerate fluids compatible with type 
347 stainless steel. 

The instrument features provision for 

adjustment of zero sensitiity and temper- 
ature characteristics and can be shunt 
standardized on request. 
PRICE: $650.00. AVAILABILITY: 60-90 days. MFR: 
Consolidated Electrodynamics Corp., 360 Sierra 
Madre Villa, Dept EP, Pasadena, Calif. SALES 
MGR: V. Meagher, EL 9-8211; for nearest rep see 
eem p. 1686 (1961-62 Ed.) 
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includes the effects of ilnearity, friction, 
hysteresis, resolution and repeatability. 


Differential pressure range extends from 

+400 to +3,500 psid, with a response time 
of 15 milliseconds or less. Size is 2” x 144" 
x 1%”. 
PRICE & AVAILABILITY: Contact Sales Offices be- 
low. MFR: Bourns, Inc., 6135 Magnolia Ave., Dept 
EP, Riverside, Calif. SALES OFFICES: See eem p. 
1666 (1961-62 Ed.) OTHER PRODUCTS: See eem 
pp. 1308, 1309 
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displacement of 9 x 108 cubic inch, can be 
exposed to heat of approximately 6,000 F 
depending on the duration of the heat 
transient. Steady state heat exposures of 
the diaphragm should be limited to 2,000 F 
for pressures above 500 psi. 


PRICE: $310.00 AVAILABILITY: 6 weeks. MER: 
Omega Dynamics Corp., 75 W. Green St., Dept EP, 
Pasadena, Calif. SALES MGR: H. J. Behymer, MU 
1-6761; for nearest rep see eem p. 1801 (196! 
62 Ed.) 
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PORTABLE 
REGULATED 


DC POWER SUPPLY 





Large 


Capacity 
Low-priced 











only 
model L3501 $199°° 
6” x 8” x 8” 
» CONSTANT VOLTAGE 0-35v, 0-1A. 
© CONSTANT CURRENT 0-30v, 0-1A. 


e Fully transistorized — regulated 5 mv. 
N.L. to F.L. or 10% line change. 


e Remote programming & current limiting. 
e Ripple 250 microvolts rms. 

e Several units may be paralleled. 

e Transient response 50 microseconds. 

e 150 other models available. 


Universal Electronics 


COMPANY / 1720 Twenty-second Street 


oo Monica, Calif. EXbrook 3-9219 f 
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NEW PRODUCT 
LITERATURE 


(Continued from p. 79) 


TWIN POWER PENTODES Sec. 5700 


Application Note AN-192 is a 7-page 
booklet discussing the use of the RCA- 
6939 uhf twin power pentode in r-f ampli- 
fiers and frequency triplers. At 500 mc, 
the tube can deliver 5 watts of useful 
power under CCS conditions and 6 watts 
under ICAS conditions. Radio Corp. of 
America, Electron Tube Div., Dept EP, 
Harrison, N. J. 

Check 294 Reader Service Card 





TAILORED CABLE ASSEMBLIES Sec. 6000 


A brochure is available describing fa- 
cilities for assembly of conductors into 
tailored cable with neoprene and poly- 
vinyl chloride jackets for waterproof pro- 
tection. The cost is said to be less than 
extruded cable in short lengths. Con- 
ductors can be covered with Mylar be- 
fore the waterproof jacket is applied. 
Electro-Mechanics, Inc., 160 Whiting 
St., Dept EP, New Britain, Conn. 

Check 295 Reader Service Card 








.. . from the largest and most 
experienced manufacturer of 
thin-walled latex products .. . 


AKWEL TISSUE 


LATEX 


FINGER COTS 


© Special “dustless” process for 
clean handling of electronic 
and other delicate parts. 

e Highest quality pure latex. 
Non-irritating. 

¢ Built-in durability yet tissue thin 
for superior finger dexterity. 


Available in three standard sizes. 
Write for samples and details. 


AKWELL Corporation 

Industrial Products Division 
99 Wall St., New York 5, N. Y. 
Plants and Laboratories: Akron, Ohio 


CREATED ESPECIALLY 
FOR THE ELECTRONIC 
AND SPACE AGE. 


courtesy of Tung-Sol Electric, Inc., 
Newark 4, N. J. 


KWELL 


Check 414 Reader Service Card 
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NW 
aUURCE 

i 

LOW-COST 

PAC ISIOM 
TEAMOSTATS | 


THERMEL . . . an important new 
name in low-cost, fast-acting pre- 
cision thermostats! Engineered 
by designers with years of expe- 
rience in thermostats, alarm and 
control units are now available 
for industries such as electrical 
and electronic, automotive, air- 
craft and missile, marine, appli- 
ance, refrigeration. 





WRITE, WIRE, PHONE 


for personal, expert attention 
from our staff of Thermo- 
static Engineers. 


ERM 
s a 


Im Cc. 
THERMOSTATIC CONTROLS 
669 ELMWOOD AVENUE 
PROVIDENCE, RHODE ISLAND 


Check 90 Reader Service Card 
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New Products of the Month 


POTENTIOMETER PRESSURE TRANSDUCER [Servonic Instruments, Inc.] 


Weighs 1.7 Ounces—1” Dia. x 1” Long—For Severe Environments 


Available in 0-10 to 0-350 psia ranges, 
the model L-113 low pressure potentiometer 
transducer contains a force summing 
mechanism. 


An aneroid capsule connected to the 
inlet pressure fitting detects changes which 
are transmitted as proportional linear 
movement through a metallic belt linkage 
to the wiper of a precision potentiometer. 
Pressure media are contained within the 
aneroid capsule, isolating the electrical 
component from any deleterious atmos- 
phere. 


eem File System) Sex 
5500 


The unit is said to provide high immunity 
to vibration without fluid damping and to 
withstand 100 g’s acceleration with little 
error. 

High-level d-c or a-c signal output can 
be used without amplification for control or 
telemetry circuits. 


PRICE: $375.00-$400.00. AVAILABILITY: Stock to 8 
weeks. MFR: Servonic Instruments, Inc., 1644 
Whittier Ave., Dept EP, Costa Mesa, Calif. SALES 
MGR: R. A. Stechmesser, Mi! 6-2427; for nearest 
rep see eem p. 1836 (1961-62 Ed.) 
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THREE-PHASE TRANSFORMERS [Peerless Electrical Products, Div. Altec-Lansing Corp.] 


Tapped With Up To 16 Different Outputs 


ee 


Ratings of these transformers range 
from 100 to 1,000 va. All models operate at 
400 cps and primaries and secondaries can 
be specified for wye or delta operation. 


The transformers are supplied in ver- 
sions for three phase to two phase or three 
phase to six phase conversion. 


Packaging varies from open-frame, dry 
types to hermetically sealed units in ac- 
cordance with MIL specs. 


PULSE CURRENT TRANSFORMERS [Pearson Electronics, Inc.] 
For Monitoring Pulse Currents At Voltages Up To 300 KV 


These pulse current transformers are 
used with standard oscilloscopes to monitor 
pulse currents from milliamperes to tens 
of thousands of amperes in high or low 
voltage conductors and charged particle 
beam currents in-accelerators. 


Model PCT 325 allows the monitoring of 
both pulse amplitude and waveshape. It 
features a rise time of 20 umillisec, a droop 
of 0.1%/usec, and output amplitude accu- 
racy of +1%, —0%. The device monitors 
currents at very high voltages (300 kv 


ISOLATION TRANSFORMER [United Transformer Corp.] 
For Power Line Equipment—Hermetically Sealed Per MIL-T-27A 


4 
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' 
' 
‘ 
’ 
: 
i 
’ 
" 
\ 


Page 82 


r 
t s 
, | 
'S wsv | 
~ OuTPuT | 
‘ ‘6 


ya ee 


With a power rating of 150 watts indus- 
trial and 120 watts per MIL-T-27A, Type 
HIT-15 shielded isolation transformers 
(type TF4RX01YY) simulate battery oper- 
ation. 


Isolation which formerly could only be 
obtained from battery power can be real- 
ized by use of these transformers, it is 
claimed. The effective capacity coupling 
between primary and secondary windings 
is less than 0.1 yusuf. This capacitance can 
be reduced by optimum circuit design. 


eem File System) Sec 
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Transformer coil windings are isolated 
with an electrostatic shield. An overlapping 
sheet of copper between the windings sup- 
plies high conductivity and low impedance. 
PRICE: Contact Sales Mgr below. AVAILABILITY: 
6-8 weeks. MFR: Peerless Electrical Products, Div. 
Altec-Lansing Corp., 6920 McKinley Ave., Dept EP, 
Los Angeles, Calif. SALES MGR: E. B. Harrison, 
PL 8-4175; ;for nearest rep see eem p. 1806 (1961- 
62 Ed.) OTHER PRODUCTS: See eem pp. 1544, 
1545 
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pulse in oil, 30 kv ac, de or pulse in air) 
and is useful where a large aperture is 
required (3.5” diameter). 

Model PCT 310 is similar to the PCT 325 
except that its output voltage per ampere 
is 0.1. Its droop is 0.02%/usec. 


PRICE: From $375.00. AVAILABILITY: Stock to 6 
weeks. MFR: Pearson Electronics, Inc., 707 Urban 
Lane, Dept EP, Palo Alto, Calif. SALES MGR: H. 
Liband, DA 6-7285; for nearest rep see eem p. 
1806 (1961-62 Ed.) 


Check 242 Reader Service Card 9/61 


Shields are individually terminated to 
allow maximum flexibility. Input and out- 
put terminals are brought out on opposite 
sides of a special housing to maintain 
isolation between line and load. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: United Transformer Corp., 150 
Varick St., Dept EP, New York 13, N. Y. SALES 
MGR: H. Russell, AL 5-3500; for nearest rep see 
eem p. 1868 (1961-62 Ed.) 
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EEGTTERY BOARD POSTS: 


designed especially to 


SPEED 
% ASSEMBLY 


* 12 sizes carried 
in stock. Other sizes 
made to order. 


m These hardened steel parts 
may be driven or inserted in 

= predrilled holes. Wire and in- 
sulation protected by smooth 
nickel plated finish. 


Samples and prices will be 
supplied upon request. 


JOHN HASSALL, INC. 


Cantiague Road 
Westbury, Long Island, N. Y. 


pe 


RIVETS NAILS SCREWS COLD HEADED SPECIALTIES 
Check 91 Reader Service Card 





FLAMELESS BLOW TORCH 


FOR QUICK HEAT 
ve to 1, OOO F. 


Ideal for shrinking heat shrinkable irradiated 
polyolefin tubing and sleeving. 

For application requiring quick concentrated heat 
blast up to 1000°F, without flame. Soften, form, 
mold and patch plastics, etc. Temperature varied 
by air intake adjustment. 110-230 V. AC-DC motor. 
2 or 3 wire plug. 8 ft. heavy duty cord. Inter- 
mittent duty. Other models available with lower 
temp. ranges. Most of the big names in industry 
use MASTER HEAT BLOWERS in laboratories or in 
production. 

Model 12750 — 110 voit 


AIR HEATER BLOWER 


For quick electrically heated air up 
to 750° F. For accelerating drying 
Processes or for localized heating. 
B.T.U. 3400. Air velocity 2000 FPM. 110- 
230 V. AC only. 2 or 3 wire plug. 8 
ft. heavy duty cord. Continuous duty. 
2” dia. x 3” long discharge nozzle. 


300°F 500°F 750°F 


White today to Dept. 171-1 


Waster APPLIANCE CORP., RACINE, WISCONSIN 
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ILLUMINATED 
LEVERS! 


A NEW N 
LEVER SWITCH WITH | 
“INDICATOR-TYPE” 

LIGHTING 


it's Red 


It's Amber 


THE SWITCHCRAFT ““LEVER-LITE” 


For the first time, an illuminated switch 
designed to color code your switching posi- 
tions! One switch, one lamp — replaces an 
ordinary switch and up to 3 indicator lamps. 
Reduces panel space! Eliminates costly 
wiring! 

The “Lever-Lite” Switch, Series 25000, com- 
bines fast action multiple-circuit switching 
—in 2 or 3 position action — locking or 
non-locking types with “human-engineered” 
illuminated colors. The serrated lever actu- 
ator adds dimensional visibility for greater 
operator reaction. Your choice of these 
colors — Red, Green, Amber, White. Utilizes 
a miniature 6V screw base lamp. 


The “Lever-Lite” is applicable to many 
control panels where space is at a premium 
— illumination is desirable and where the 
proven dependability of leaf-type switching 
is needed. Write for Bulletin E-505. 
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New Products of the Month 


HIGH-TEMPERATURE DIODES [General Electric Co.] 
Operate In Sustained Ambient Temperatures Up To 500°C 


Featuring current ratings from 0.15 to 
10 amp, Type Z-5365, Z-5434, and Z-5437 
high temperature diodes are constructed of 
ceramic and filled with inert gas. The diodes 
meet life test specs of 1,000 hours opera- 
tion at 400°C. 

The 10-amp Z-5437 is a medium size rec- 
tifier with peak inverse anode voltage of 
200 v. 

The filament operates at 2.5 volts and 
consumes 85 watts. The 2-amp Z-5434, a 
small size rectifier, has a peak inverse 
anode voltage of 750 volts. Its filament rat- 


TRAVELING WAVE TUBE [Raytheon Co. Microwave & Power Tube Div.] 


Compact Construction Through Periodic, Permanent Magnet Focusing 


Of all metal-ceramic construction, the 
QK W928 twt is intended for use as a power 
amplifier in microwave repeater station 
systems, receivers, test equipment and 
other applications requiring a broad band 
amplifier. 

Frequency range with waveguide output 
fittings is 5,925-7,125 me. The tube is avail- 
able with coaxial output fittings to cover 
the 4,000-8,000 mc range for use in test 
equipment. 

Minimum saturated power output is 12 
watts and small signal gain is 36 db. Good 


LOW NOISE TRAVELING WAVE TUBE [Huggins Labs] 
For X-Band—17 Db Max Noise Figure 


Periodic permanent magnet focused low- 
noise traveling wave tube HA-60 features 
25-db min small-signal gain and 10-mw min 
saturation power output across the 8 to 11 
Ge frequency range. 

When operated from 7 to 11 Ge, the tube 
achieves a small-signal gain of 30 db min, 
a max noise figure of 20 db and a satura- 
tion power output of 10 mw min. 

Weighing 4.75 pounds, the tube’s size is 
2.75” x 2.5” x 2.5” x 14” (106 cubic inches). 
It requires no focusing solenoid, solenoid 
power supply or auxiliary cooling. Input 


PULSED MAGNETROWN [Bomac Labs., Inc.] 
K,, -Band—Rated At 100 Kw Peak Power At 0.001 Duty Cycle 


Pulsed magnetron BLM-071 is a fixed- 
frequency tube operating in the frequency 
range from 15.9 to 16.1 Ge. Internal con- 
struction features minimizing of current 
leakage and getting of gas liberated dur- 
ing operational or standby life. 

Pulse durations are from 0.07 to 1.00 
usec. Electrical tube efficiences are ap- 
proximately 30%. 

The tube weighs 8 pounds and occupies 
a volume of less than 6%” x 5%” x 4”. The 
output mates with a UG541/U flange and 
the input terminal will accommodate a 


eem File System Sex 
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ing is 2.5 volts and 20 watts. 

Small size rectifier Z-5365, rated at 0.15 
amp, has a peak inverse anode voltage rat- 
ing of 1,000 volts. Its filament operates at 
1 volt with a power of 10 watts. 

Tubes have directly heated filaments for 
fast warm-up. They withstand mechanical 
shock of 50 g for 11 msec and vibration of 
20 g at 2,000 cycles. 

PRICE: Z-5365: $146.00; Z-5434: $215.00; 2Z-5437: 
$315.00. AVAILABILITY: From stock. MFR: Generaj 
Electric Co., Dept EP, Schenectady 5, N. Y. SALES 
OFFICES: See eem p. 1731 (1961-62 Ed.) 
Check 244 Reader Service Card 9/6] 


vswr characteristics result in low distor- 
tion. 


Low external magnetic fields permit 
mounting tubes in close proximity to each 
other. 


PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Raytheon Co., Microwave & Power Tube Div., 
Dept EP, Lexington 73, Mass. SALES MGR: A. 
Vacaroo, BR 2-9600; for nearest rep see eem p. 
1823 (1961-62 Ed.) 
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and output vswr is 2:1 max. 

Operating characteristics include: helix, 
1,050 to 1,250 volts at 0.5 ma max; collec- 
tor, 1,300 volts at 1.5 ma max; anode #1, 
0 to 150 volts at 0.01 ma max; heater, 6.3 
volts at 1.2 amp max. 


PRICE: $2,500.00. AVAILABILITY: 8-10 weeks. MFR: 
Huggins Labs., 999 E. Arques Ave., Dept EP, Sun- 
nyvale, Calif. SALES MGR: V. D. Varenhorst, RE 
6-9330; for nearest rep see eem p. 1750 (1961-62 
Ed.) 
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standard fitting. Both input and output can 
be pressurized to 30 psia. 

Operating temperature range is from 
80°C to 145°C. Temperature coefficient 15 
0.4 mc/°C max. 

Some environmental characteristics are: 
altitude, 15,000 feet when pressurized; 
shock, 50 g’s for 4 millisec. 

PRICE: $2,500.00. AVAILABILITY: 30 days. MFR: 
Bomac Labs., Inc., Salem Rd., Dept EP, Beverly, 
Mass. SALES MGR: M. Haller, WA 2-6000. 
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VOLTAGE 


CONSTANT CURRENT 


FROM THE SAME TERMINALS 
with AUTOMATIC TRANSFER 


TO EITHER MODE 
0-40 volt, 500 ma, regulated 
DC power supply featuring 
AMBITROL, a transistor- 
ized regulator providing 
continuous control of volt- 
age or current to .05%. 


*S P DT : Silicon Planar Diffused 
Transistor High Stability Amplifier 
° ~ 


Power 


1700 SHAMES DRIVE 
WESTBURY, L. 1., N. Y. 
EDgewood 3-6200 Area Code 516 
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$1435° 


F.0.8. FACTORY 


Write For 
Catalog 





Precision Meters 


CATALOG AVAILABLE 


If your operation demands accuracy to 1/10 
of 1% you need this AMF Catalog, which 
includes specifications, sizes and weights of 
Frequency and Volt Meters for test, research, 
industrial, military and government use. 

AMF Meters are rugged. They compensate 
for practically any temperature and environ- 
ment. They can be tailored to your require- 
ments—or are available immediately from 
stock. Send today for your Catalog! Address 
Department -P 


American Machine & Foundry Co. 


1 N. Royal Street, Alexandria Virginia 
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NEW RELAY DEVELOPMENT 


MINIATURE RELAY HAS 
AMAZING POWER 
HANDLING CAPABILITIES 


‘ ACTUAL SIZE 


This new, versatile, 1 oz., high vacuum relay in 
Resitron’s new Mini-Vac series is ideally suited 
for a broad range of applications for which a 
suitable relay has not previously been available. 
Typical uses are in airborne instrumentation, 
missiles, antenna switching, and all applications 
where high peak power handling capabilities and 
extremely smal! size are important. 

These Relays are available from stock. 


Max, holdoff voltage 3500 voits 

Max. operating voitage 2500 volts 

Max. contact resistance .020 ohms 

Operating temp. —65° to +125°C. 

Operating time 10 Milliseconds 

Powerhandling capability is 750VA (1000 V @ 
-750A ,3000V @ .250A, Etc.) 

Max. coil power required 3 watts 

Min. holding power required 1 watt 

Relay MIL-E-5400, MIL-R-6106A, MIL-R-57578 
Contact arrangements available are — normally 
open, normally closed 


RESITRON LABORATORIES, INC. 
2908 NEBRASKA AVE., DRAWER 2 
SANTA MONICA, CALIFORNIA UPton 0-7009 
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TT LINE 
CONTINUOUSLY 


VARIABLE ATTENUATOR 
ULTRA BROADBAND 


Exclusive Features: 
¢ Bandwidth: 1.0 to 9.0 KMC with 
a single unit 


Continuously variable for all values 
of attenuation 


VSWR: 1.5 max. at all frequencies 
for all values of attenuation 


Attenuation: 10 db min. at 1 KMC 
Insertion Loss: 0.5 db max, 
Power: 10 w, average 

Size: 5” diameter by 1” high 
Drive: micrometer or shaft 
Model 3-6414-10 


a r r a Antenna & Radome 


Research Associates 
27 BOND STREET * WESTBURY, N. Y. 
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New Products of the Month 
FIVE-GALLON ULTRASONIC CLEANER [ Mettler Electronics Corp.] 
Generator Peak Output, 1.2 Kw At 40 Ke, 4 Kw At 20 Ke 


SJ 


Power produced at 20 and 40 kc by cavi- 
tator model 20/40 is distributed evenly 
throughout the entire cleaning tank in both 
horizontal and vertical planes. 

Peak power is developed predominantly 
at 20 ke. Operation at this frequency is effi- 
cient and economical and objectionable 
noise is eliminated. 

Operating from a 5-amp input, the unit 
feature an electrostrictive transducer, au- 
tomatic timer and automatic power control. 
The generator and transducer are so de- 
signed that tuning is unnecessary. 


MICRO-DEBURRING EQUIPMENT [Ultrasonic Systems, Inc.] 


Power Of 200 Watts Per Gallon 


Model UG 500/UT 25s removes micro- 
miniature burrs too small to be seen but 
too large to achieve critical mechanical 
precision from machined surfaces without 
damaging delicate parts or disturbing close 
tolerances. 


Parts to be deburred are immersed in 
a liquid medium in which a high grade 
abrasive is suspended. The liquid is con- 
tained in a 2.5-gallon, stainless steel tank 
in which a transducer is driven at 55 ke by 
a 500-watt (1,000 watt on peaks) generator. 


PHOTOELECTRIC MODULATORS [Cambridge Electronics Corp.] 


Match Circuit impedances Of 1.5K Ohms 


Photoconducting modulator Models M- 
10L ‘and M-20L are nonmechanical devices 
employing a light modulated photoconduc- 
tor as the switching element. Having no 
moving parts, the modulators are unaf- 
fected by vibration and create no vibration 
effects in other microphonic circuit com- 
ponents. 


Either spst or dpst switching action 
types are available. Ambient temperature 
range is —20°C to 100°C. Carrier feed- 


CABLE MARKERS [Manger Electric Co.] 


For Interconnection Cables—On Assembly Coded Cards 


Given a customer’s system diagram or 
cable routing list, this company provides 
work-oriented cards of coded identification 
and reference-designation pressure-sensi- 
tive marker tapes (Identitapes) keyed to 
an interconnection drawing. 

Cards of specifically-marked individual 
tapes can be arranged to follow specified 
equipment installation procedures based on 
the order of assembly. 

The markers are easily removed from the 
assembly cards, which are designed to 
withstand work-bench and field handling. 


eem File System Sec 
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Tank and cabinet are stainless steel, 
unitized to connectors and the hazards of 
shock. 


Size of the 5-gallon cleaning tank is 14” 
1 x 9” w x 9%” d. Over-all dimensions are 
25”1x 10%" wx 12” h. 


PRICE: $860.00. AVAILABILITY: From stock. MFR: 
Mettler Electronics Corp., 114 W. Holly St., Dept 
EP, Pasadena, Calif. SALES MGR: H. Mettler, sy 
5-7769. 
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Twelve barium titanate transducers 
cover 42.3 sq in. (37.7%) of the tank’s 
bottom. 


The internal dimensions of the tank are: 
9.5” x 11.75” x 6” deep. 


PRICE: $1,150.00. AVAILABILITY: 1 week. MFR: 
Ultrasonic Systems, Inc., 2255 S. Carmelina Ave., 
Dept EP, Los Angeles 64, Calif. SALES MGR: J. B. 
Bouldem, BR 2-7960; for nearest rep see eem p. 
1866 (1961-62 Ed.) 
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through is less than 1 uv. Operating life 
exceeds 5,000 hours. Modulation frequen- 
cies of up to 1 ke are possible. Size is 4” 
diameter by 2.5” long; it weighs 1 ounce. 


High impedance models are available to 
match circuit impedances of 220k ohms. 


PRICE: $30.00-$50.00 (1-6, depending on model). 
AVAILABILITY: 3-10 days. MFR: Cambridge Elec- 
tronics Corp., 294 Centre St. ,Dept EP, Newton 58, 
Mass. 
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The tapes are available in a range of 
standard materials and colors and in the 
shrink-on type. Most industrial and mili- 
tary specs are met, including MIL-I-7798 
and AMS 3652 (Teflon). 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
2 days. MFR: Manger Electric Co., Miller St., Dept 
EP, Stamford, Conn. SALES MGR: J. M. Judge, 
Fl 8-7761; for nearest rep see eem p. 1777 (1961- 
62 Ed.) 
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Pinion Sensor => 


What do you think about these 
PROPOSED NEW PRODUCTS? 





ATTENTION MANUFACTURERS! 
If you have a product now in the planning or 


drawing board stage, you can submit it for edi- 
torial consideration in the “Opinion Sensor” 
column. This is a free service for electronics 
manufacturers. Write for Application Form. 


The Editor 
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pinion Sensor 


What do you think about these 


PROPOSED NEW PRODUCTS? 


Your candid opinion about the proposed new products shown below will give the manufacturers of these products 
useful guides in formulating future production and marketing programs. 


Simply answer the few simple questions below, fold & mail . 


Proposed New Product No. 53 9/61 


HIGH TEMPERATURE RESISTIVE FILM 


SPECIFICATIONS: Meets all military environmental speci- 
fications; operation to 1,200°F; moisture and thermal shock 
resistant; high power dissipation. Can be applied to metal- 
lic R . nonmetallic surfaces by dip, brush or may be 
molded. 


APPLICATIONS: For high temperature magnetic films; high 
power, high frequency resistors, potentiometers and 
dummy loads; thin film computer ‘elements; heating ele- 
ments in film or tape form. 


PRICE: $9.80 per pint (quantity discounts on request). 
AVAILABILITY: Approximately six weeks 


Do You Need This Product? 1) Yes (1) No [( Possibly 
When Would You Need It? FT 1-6mos. () 6 mos.-l yr. 
Quantity Probably Required 


Contemplated Application 


Suggested Spec Changes 


. postage is paid. Thanks for cooperating. 


Proposed New Product No. 55 


SOLID-STATE LOW VOLTAGE 
POWER SUPPLY 
SPECIFICATIONS: 
Input: 115 vac, 60 cps 
Output: Variable 0-45 vdc; variable 0-100 ma 
Ripple: Below measurable value 
Regulation: 1% no load to full load 
Size: 744” x 656” x 54” 
Weight: 6% Ibs. 


APPLICATIONS: For production or laboratory testing of 
transistor circuits and radios. Designed to eliminate 
weight, bulk and high cost of dry batteries. 

PRICE: $87.50 

AVAILABILITY: Three weeks 


Do You Need This Product? 1) Yes [()No [( Possibly 
When Would You Need It? (1) 1-6mos. ([ 6 mos.-l yr. 
Quantity Probably Required 


Contemplated Application 


Suggested Spec Changes 





Proposed New Product No. 54 9/61 


PIN PATCHBOARD 


SPECIFICATIONS: Consists of a patchboard containing 
spst switches in X-Y configuration. Inserting pin in any 
hole connects X and Y conductors at that point. The X 
contacts at one level are normally bussed together, as are 
Y contacts. Connections may be made separately to each 
point, at extra cost. 


APPLICATIONS: Computer programming, multi-point 
switching, test and checkout equipments, automated 
machine tools. 

PRICE: 10 x 10 matrix, including pins, $10.00 each. 20 x 20 


matrix, including pins, $13.00 each. Discounts on multiple 
quantities. 


AVAILABILITY: Five to six weeks. 
Do You Need This Product? 1) Yes ()No [ Possibly 
When Would You Need It? (1) 1-6mos. (16 mos.-1 yr. 
Quantity Probably Required 


Contemplated Application 


Suggested Spec Changes 


Name 


Address 





Proposed New Product No. 56 


LOW-CURRENT RELAY 


SPECIFICATIONS: 
Input signal: 4 x 10% amp at 70v (2.8) watt 
Output signal: 10 to 28 vdc at 4 amp 
Response time: 500 millisec for 10* amp; 50 millisec for 
10-7 amp; 5 millisec for 10 amp signal 
Ambient: 0°C to 100°C, standard; other models operate 
over wider ranges 
Input resistance: 10° ohms 
Current leakage: 10-" amp 
Operational life: 10° cycles; shock resistant 
Size: 5 cu in; Weight 3 oz 
Power: 12 to 28 vdc @ 0.1 to 4.0 amp, depending on 
output load 
APPLICATIONS: Operation of solenioids, standard relays 
and lamps. 
PRICE: $30.00 
AVAILABILITY: Two weeks 


Do You Need This Product? 1] Yes (1)No ( Possibly 
When Would You Need It? (1 1-6 mos. [) 6 mos.-1 yr. 
Quantity Probably Required 


Contem plated Application 


Suggested Spec Changes 
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fend further information abovit product 
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di Have sales engineer call. 
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ELECTRONIC 
PRODUCTS 


MAGAZINE 42 CLIP FILE 


Inquiry Services Division 
P.O. Box 206 

Village Station 

New York 14, N.Y. 
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For details of products shown check corre. 
sponding numbers listed on this card. 









ira features 









at no extra cost! 


\. Daven metal film resistors 


\ 


\ 
\ ¢ True glass-to-metal seal plus epoxy encapsulation 


‘« 25 PPM/°C. temperature coefficient over normal operating 
temperatures at no surcharge 


¢ Weldable leads, which are readily solderable, are standard 
on all units at no surcharge 


¢ Exceeds MIL-R-10509D, Characteristic C specs 
¢ Off-the-shelf delivery from your Daven distributor 


Write for full details on Types DA 2 and DA 4 


THE |B) AVEN COMPANY, Livingston, New Jersey 


RESISTORS 
















A SUBSIDIARY OF 
GENERAL MILLS 





TODAY, MORE THAN EVER, THE DAVEN © STANDS FOR DEPENDABILITY 
Check 112 Reader Service Card 
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HY PERCON® 
CAPACITORS 


Ultra-high capacitance 
Low voltage 

Miniature size 

Low Cost 


Designed for use in semi-conductor and other low-voltage circuits, 
these new Hypercon Disc Ceramic Capacitors offer capacitance values 3 VOLTS D-C = 12 VOLTS O-C 25 VOLTS Mag 
formerly associated only with electrolytic capacitors. Yet they are only Diameter Diameter Dia 
a fraction of the size of comparable aluminum electrolytics! Se 
225 047 275 28 
275d 400 30 
400.22 550 400 
§5 «330. 40 
840 a7 bees 


Hypercons have excellent stability, exhibiting no loss in capacitance 
when operating above room temperature. Their triple-purpose resin 
coating serves as insulation as well as protection against moisture and 
mechanical damage. 


Hypercons are in mass production now, available for prompt 
delivery. For detailed specifications, write for Engineering Data 
Sheet 6141A to Technical Literature Section, Sprague Electric 
Company, 479 Marshall Street, North Adams, Massachusetts. 


SPRAGUE COMPONENTS r SPRAGUE 
CAPACITORS INTERFERENCE FILTERS HIGH TEMPERATURE MAGNET WIRE 


; S 5 RAMI SE PRINTED NETWORK 
TRANSISTORS PULSE TRANSFORMERS CERAMIC-BAS ORKS lan VV 1 ane) a RELIABILITY 
MAGNETIC COMPONENTS PIEZOELECTRIC CERAMICS PACKAGED COMPONENT ASSEMBLIES ; 
RESISTORS PULSE-FORMING NETWORKS FUNCTIONAL DIGITAL CIRCUITS y 


‘Sprague’ and ‘@' are registered trademarks of the Sprague ia 
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